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ll^^ATIONAL  BOAKD  OF  HEALTH, 

Washington^  D.      January  1,  1881. 

Hon.  John  Sherman, 

Secretary  of  the  Treasury : 

Sir:  The  ^^ational  Board  of  Healtli,  in  making  its  second  annual 
report,  feels  that  it  has  a  right  to  congratulate  the  country  upon  the 
general  results  of  its  labors  since  it  went  into  operation  in  April,  1879. 
These  results,  as  will  be  more  particularly  shown  in  the  sequel,  have 
reference  either  to  the  investigation  of  the  causes  of  disease  by  means 
of  scientific  experiments  and  by  sanitary  surveys  of  places  more  than 
usually  unhealthy,  or  likely  to  become  so,  or  to  measures  which  have 
for  their  end  the  prevention  of  the  introduction  of  contagious  and  infec- 
tious diseases  into  the  United  States  from  foreign  countries,  or  from 
one  State  into  another. 

It  is  hoped  that  before  many  years  have  passed  the  i)eople  will  have 
l)ecome  so  educated  to  the  idea  of  public  sanitation  that  not  only  every 
State  and  Territory  but  every  to^vnship  will  have  its  own  board  of 
health,  in  the  assured  conviction  that  it  is  far  better  to  provide  for  the 
prevention  than  for  the  cure  of  disease,  especially  for  those  pestilential 
diseases  of  indigenous  and  local  origin,  tor  which,  in  all  probability,  a 
preventive  remedy  may  be  found  in  careful  and  habitual  attention  to 
local  sanitation,  while  other  machinery  must  be  invoked  to  deal  with 
those  more  pervasive  pestilences  vfhich,  introduced  from  abroad  as  an 
incident  of  commerce,  may  overrun  and  devastate  vast  territories,  and 
which,  in  order  to  be  checked,  require  the  intervention  of  the  strong 
arm  of  the  general  government  in  the  exercise  of  its  powers  to  regulate 
commerce  with  foreign  countries  and  between  the  several  States.  Of 
these  two  functions  of  the  National  Board  of  Health,  as  determined 
respectively  by  the  constituting  act  approved  March  3,  1879,  and  by 
the  act  to  "prevent  the  introduction  of  contagious  and  infectious  dis- 
eases into  the  United  States,"  approved  June  2,  1879,  the  former  is 
recommended  to  the  supj^ort  of  the  national  legislature  for  the  two-fold 
reason  that  the  resulting  benefits  will  not  be  the  exclusive  possession 
of  any  one  section  of  the  country,  but  will  apply  equally  to  all,  and  that 
the  cost  of  conducting  such  investigations  is  beyond  the  means  of  pri- 
vate individuals  or  the  separate  States. 

In  this  connection  it  is  pertinent  to  allude  to  the  great  impulse  given 
to  the  progress  of  preventive  medicine  by  the  special  scientific  investi- 
gations conducted  by  experts  appointed'  for  the  purpose  by  the  local 

*This  18  for  the  fourth  quarter  of  1880,  and  includes  a  summary  of  the  operations 
of  the  Board  for  the  year  ending  December  31,  1880. 
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o-overnment  board  of  England,  and  pnblished  in  connection  with  the 
reports  of  the  medical  ofiicer  of  the  Privy  Council.    In  regard  to  the 
value  of  these  scientihc  investigations  in  their  relation  to  the  increase 
of  our  resources  for  the  prevention  and  cure  of  disease,  there  can  be  but 
one  opinion  among  those  who  are  competent  to  judge.    One  of  the  most 
notable  and  beneficent  improvements  in  modern  surgery,  the  practice 
of  the  antiseptic  treatment  of  wounds,  is  believed  to  have  reduced  the 
mortality  of  many  of  the  graver  surgical  operations  by  at  least  50  per  ^ 
cent. :  and  this  remarkable  result  which,  with  equal  truth,  may  .be 
affirmed  with  respect  to  the  death-rate  of  accidental  wounds,  is  justly 
accredited  to  the  investigations  of  a  few  zealous  votaries  of  science  on 
the  life-history  of  certain  microscopic  organisms,  investigations  which, 
when  first  undertaken,  were  seemingly  as  remote  from  any  probability 
of  being  immediately  applicable  to  purposes  of  practical  utility.  Many 
others  of  equal  significance  might  readily  be  cited  to  illustrate  the 
bearing  of  scientific  researches  on  the  enlargement  of  our  means  ot  pre- 
venting and  of  curing  disease.    In  an  earnest  appeal  to  the  privy  coun- 
cil to  continue  these  investigations  it  was  urged  by  their  distinguished 
medical  officer  that  where  research,  if  it  is  to  succeed,  requires  system- 
atic and  continuous  labor  extending  over  long  periods  of  time— labor 
not  only  inconducive  to  immediate  pecuniary  profits,  but,  perhaps,  m- 
volviniv  much  cost-it  can  hardly  be  expected  that  the  study,  however 
great  its  eventual  importance,  will  be  adequately  cultivated  by  private 

investi abators.  .     .      -,  i? 

To  set  on  foot  and  direct  such  investigations  by  means  of  competent 
experts  appointed  and  paid  by  the  National  Board  of  Health,  to  obtain 
information  upon  all  matters  afiecting  the  pubhc  health,  to  advise  the 
several  departments  of  the  government,  the  executives  of  the  several 
States,  and  the  Commissioners  of  the  District  ot  Columbia,  on  all  ques- 
tions submitted  by  them,  or  whenever  in  the  opinion  of  the  Board  such 
advice  may  tend  to  the  preservation  and  improvement  ot  the  pubhc 
health,  were  the  obligations  imposed  on  this  Board  by  the  act  of  March 

^'  In  the  discharge  of  these  duties  the  Board  has  since  the  date  of  its 
organization  set  on  foot  the  following  investigations  and  inquiries,  a 
few  of  which  are  still  in  progress,  the  others  having  been  finally  com- 
pleted.  Most  of  them  have  been  noticed  in  former  reports,  with  appro- 
priate explanations  as  to  their  end  and  methods,  which  it  would  be 
uimecessarv  to  repeat  at  this  time.  .    .  i 

I  The  collection  of  information  and  advice  from  the  prmcipa  sanitary 
organizations  and  sanitarians  of  the  United  States  as  to  the  best  plan 
fo?a  national  public  health  organization,  including  the  subject  ot  q^^ar- 
antine.  both  maritime  and  inland,  and  the  relations  which  should  exist 
between  State  and  local  systems  of  quarantine,  and  a  national  qi^^ran- 
tine  system.  The  information  thus  collected  and  the  reports  of  the 
iN^ational  Academy  of  Sciences  which  had  been  required  to  co-operate 
with  the  Board  in  deducing  conclusions  from  such  information  were 
embodied  in  the  first  annual  report  of  this  Board.  ^    ^  ^  ^  _ 

IL  The  investigation  of  yellow  fever  in  the  island  of  Cuba  by  a  com- 
mityn  ofexpertf  consisting  of  Dr.  S.  E.  ChaiUc  aiui  ^ol.  T  S  Hardie 
C  B  ,  of  New  Orleans,  Dr.  G.  M.  Sternberg,  U.  S.  A.,  and  Di.  John 
Guit^ras,  of  Philadelphia.    The  final  report  ot  this  commission  has  been 
received  and  is  appended  hereto.    (See  Appendix  b. 

IIL  The  collection  of  the  sanitary  laws  of  the  United  States  and  of 
the  several  States,  including  both  the  statutes  ^^i^ '  hluif A  la^^^^ 
several  courts  on  all  questions  involving  the  public  health.    A  large 
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part  of  this  work— that,  namely,  relating  to  judicial  decisions  by  E.  0. 
Lincoln,  esq.,  of  Boston— has  been  completed,  the  remaining  part  being 
in  progress  under  the  direction  of  E.  B.  Smith,  esq.,  of  the  law  depart- 
ment of  the  United  States  Government. 

lY.  An  investigation  as  to  the  best  method  of  determining  the  amount 
and  character  of  organic  matter  in  the  air  has  been  completed  by  Prof. 
Ira  KeuKsen,  of  the  Johns  Hopkins  University,  of  B'lltimore,  whose  pre- 
liminary report  on  the  same  subject  has  heretofore  been  transmitted  to 
Congress  in  connection  with  the  first  annual  report  of  this  Board.  The 
final  report  is  hereto  appended,  marked  O. 

Y.  An  investigation  as  to  the  effects  of  disinfecting  agents  upon  the 
causes  of  the  infectious  diseases  was  assigned,  under  the  general  direc- 
tion of  Dr.  C.  F.  Folsom,  to  Dr.  W.  S.  Bigelow,  of  Boston,  who  would  be 
assisted  by  Dr.  H.  P.  Bowditch,  professor  of  physiology,  and  Dr.  Wood, 
professor  of  chemistry,  in  Harvard  University.  No  report  has  yet  been 
received  from  these  gentlemen  ;  but  it  is  understood  that  this  very  im- 
portant investigation  has  been  commenced,  and  is  now  m  progress. 
During  the  past  year  a  series  of  experiments  designed  to  test  the  value 
of  certain  gaseous  and  volatile  disinfectants  was  made  by  Dr.  George  M. 
Sternberg,  U.  S.  A.  r>  -,  • 

Yl.  An  investigation  as  to  the  composition  and  merits  of  the  various 
patent  disinfectants,  by  Prof.  C.  F.  Chandler,  of  Columbia  College,  New 
York,  president  of  the  board  of  health  of  the  city  of  New  York,  assisted 
by  Elwyn  Waller,  Ph.  D.  ,  .         tt  ^ 

''YII.  An  investii^ation  into  the  adulterations  of  food  m  the  United 
States,  by  Prof.  Pv.  M.  Kedzie,  M.  D.,  president  of  the  State  board  of  health 
of  Michigan,  and  by  Prof  Lewis  Diehl,  of  Louisville,  Ky.,  as  to  the  adul- 
terations of  drugs.  A  later  and  more  detailed  report,  by  Dr.  Charles 
Smart,  on  adulterations  of  food  recently  completed  is  appended  hereto, 
marked  Appendix  E.  .    ,i  ^ 

YIIL  A  preliminary  inquiry  as  to  the  communicable  diseases  ot  ani- 
mals, by  Prof.  James  Law,  of  Cornell  University,  Ithaca,  N.  Y.,  and  a 
report  on  the  same  subject,  by  Dr.  T.  S.  Yerdi,  a  member  of  this  Board, 
have  been  heretofore  transmitted  to  Congress  as  an  appendix  to  the  tirst 
annual  report  of  the  Board.  ^    xi,  •  • 

IX.  An  investigation  of  the  flLow  of  sewers  in  relation  to  their  sizes 
and  gradients,  by  Col.  George  E.  Waring,  jr.,  of  Newport,  R.  L,  whose 
final  report  is  hereto  appended,  marked  F,  a  preliminary  report  having 
been  heretofore  transmitted  to  Congress.  . 

X.  A  report  by  Dr.  Elisha  Harris,  of  New  York,  upon  diphtheria,  as 
it  occurred  in  Northern  Yermont.  -rr      ^  oi.  ^ 

XI.  An  investigation  by  Prof.  Kaphael  Pumpelly,  of  the  United  States 
Geological  Survey,  aided  by  Prof.  George  A.  Smyth,  upon  the  influence 
of  various  soils  u])on  sanitation,  which  is  still  in  progress,  and  promises 
to  yield  results  of  great  scientific  interest  and  practical  sanitary  value. 
Yery  recently  the  Board  has  authorized  Dr.  George  M.  Sternberg,  U.  S. 
A.,  to  assist  in  this  investigation  with  reference  to  its  biological  relations. 

XII.  An  investigation  by  Drs.  H.  C.  Wood  and  H.  F.  Formad,  ot 
Philadelphia,  as  to  the  effects  of  inoculating  lower  animals  with  diphthe- 
ritic exudation.  (See  Appendix  G.)  Within  the  past  few  weeks  Dr. 
Wi.od  has  been  authorized  to  continue  his  researches  on  this  most  im- 
portant subject.  ^  , 

XIII.  Researches  by  Dr.  G.  M.  Sternberg,  U.  S.  A.,  upon  suspended 
particles  in  the  air  of  places  liable  to  infection,  which  were  commenced 
in  Havana  and  have  been  renewed  in  New  Orleans.  These  researches 
include  an  investigation  upon  organized  particles  from  swamps  and  other 
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malarious  localities,  with  the  view  of  testing  the  accuracy  of  the  obser- 
vations of  Klebs  and  Tomassi-Crudeli,  and  others,  on  the  existence  of 
spores  alleged  to  be  the  producing  cause  of  malarial  fevers.  (Appen- 
dix H.) 

XIV.  A  report  by  Dr.  J.  J.  Woodward,  U.  S.  A.,  on  the  Pathological 
Histology  of  Yellow  Fever,  is  hereto  annexed,  marked  I. 

XV.  A  report  by  Professor  Abbe,  of  the  Signal  Service  Bureau,  on  the 
possible  relations  between  meteorological  phenomena  and  vital  statistics, 
and  especially  on  the  graphical  methods  of  representing  such  data,  which 
report,  with  the  accompanying  illustrative  diagrams  and  charts,  will  be 
found  in  Appendix  K. 

XVI.  An  investigation  by  Col.  G.  E.  Waring,  jr.,  of  I^^'ewport,  R.  I.,  on 
the  influence  of  the  water-seal  of  traps  of  different  kinds  of  currents  of 
water  passing  through  them  or  through  the  pipes  into  which  they  deliver, 
under  a  variety  of  conditions,  covering  ventilation,  copious  or  partial, 
and  induced  currents  arising  from  the  passage  of  water  over  the  branches 
of  different  form  and  arrangement,  including  experiments  with  regard  to 
siphoning  and  the  best  manner  to  secure  an  adequate  flush  for  water- 
closets,  drains,  &g. 

XVl'l.  An  investigation  by  Prof.  Ira  Eemsen,  of  the  Johns  Hopkins 
University,  Baltimore,  as  to  the  amount  of  carbonic  oxide  in  furnace- 
heated  rooms. 

XVIII.  An  investigation  under  the  direction  and  supervision  of  Prof. 
J.  W.  Mallet,  of  the  University  of  Virginia,  on  the  best  method  of  de- 
termining the  amount  of  organic  matter  in  potable  water,  and  its  effect  on 
the  health  of  persons  who  drink  such  water.  This  work  will  involve  the 
co-operation  of  three  distinct  analysts,  each  employing  a  different  method 
fi^oox  ijlio  rest 

XIX.  The  history  of  quarantine  in  the  United  States,  exhibiting  the 
occasions  which  give  rise  to  quarantine  legislation,  or  attempts  at  such 
legislation  by  States  or  by  the  general  government,  prepared  by  Dr. 
Stephen  Smiih,  a  member  of  the  Board. 

SANITARY  SURVEYS. 

The  following  sanitary  surveys  have  been  conducted  under  the  au- 
spices of  the  Board  : 

I.  A  sanitary  survey  of  the  eastern  coast  of  Xew  Jersey  bordering  on 
I^ew  York  Harbor,  carried  on  with  the  aid  of  this  Board,  under  the 
direction  of  the  State  board  of  health  of  New  Jersey. 

II.  A  sanitary  survey  of  the  city  of  Memphis,  Tenn.,  under  the  dn-ec- 
tion  of  a  special  committee  of  this  Board,  of  which  Dr.  J.  S.  Billings 
was  the  chairman.  The  final  report  of  this  committee,  marked  L,  is 
hereto  appended.  In  connection  with  this  survey  Dr.  Charles  Smart, 
U.  S.  A.,  has  furnished  a  full  report  on  the  condition  of  the  water  sup- 
ply of  Memphis,  and  also  of  certain  smaller  towns  in  Mississippi,  which 
is  appended  to  the  report  on  the  sanitary  survey. 

III.  A  rei)ort  by  Dr.  Charles  Smart  on  the  water  supply  of  Mobile 
and  New  Orleans,'  together  with  a  report  on  water  analysis  in  general. 
(See  Appendix  M.) 

IV.  A  sanitary  survey  of  selected  portions  of  Baltimore  City  was 
undertaken  by  this  Board,  in  compliance  with  the  request  of  the  city 
council,  and  Dr.  C.  W.  Chancellor,  secretary  of  the  State  board  of  health, 
was  appointed  a  special  sanitary  inspector  to  conduct  the  work.  His 
report  and  the  correspondence  Avhich  preceded  and  followed  the  work 
are  appended  hereto,  marked  N. 
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VITAL  STATISTICS  AND  NOMENCLATURE  OF  DISEASES. 

In  the  quarterly  report  of  this  Board  for  the  quarter  ending  June  30, 
1880  reference  Vas  made  to  a  conference  hekl  in  Washington  on  the 
Gth  and  7th  of  May,  to  which  the  registrars  of  vital  statistics  of  the  dif- 
ferent States  and  municipalities,  and  all  persons  interested  m  the  sub- 
iect  had  been  imated.  The  report  of  the  proceedings  of  the  conference, 
as  published  in  Supplement  No.  5  to  the  Bulletin,  was  appended  to 
the  said  quarterly  report.  At  a  subsequent  date  the  committee  ap- 
pointed by  the  conference  to  consider  the  best  method  of  tabulating 
mortaUty  statistics  made  a  report  on  that  subject,  a  copy  of  which  is 
hereto  annexed,  marked  O.  .      ,     ^  ^     n      n  - 

The  same  committee  having  been  charged  with  the  duty  ot  conterrmg 
with  the  committee  of  the  Eoyal  College  of  Physicians  in  London,  en- 
gaged in  the  work  of  revising  the  standard  nomenclature  of  diseases, 
and  one  of  its  members.  Dr.  Charles  F.  Folsom,  secretary  of  the  State 
board  of  health  of  Massachusetts,  being  then  about  to  sad  for  Europe, 
the  Board  availed  itself  of  the  opportunity  to  enable  the  committee,  at 
a  very  trilling  expense,  to  confer  with  said  authorities  with  reference  to 
obtaining  a  uniform  system  of  nomenclatare  for  Great  Britain  and  her 
colonies  and  for  this  country.  The  report  by  Dr.  Folsom  of  the  result 
of  his  conference  with  the  committee  of  the  Eoyal  College  of  Physicians 
is  hereto  annexed,  marked  P. 

MARITOIE  QUARANTINE. 

A  few  weeks  after  the  organization  of  the  Board  under  the  constitut- 
ing act  of  March  3,  187'^^,  new  duties  were  assigned  to  it  by  the  quaran- 
tine act  approved  June  2,  1879,  entitled  '^An  act  to  prevent  the  intro- 
duction of  (contagious  and  infectious  diseases  into  the  United  States, 
and  the  sum  of  $500,000  was  appropriated  to  meet  the  expenses  to  be 
hicurred  in  carrying  out  its  provisions.     .  ^  ,     -o  i 

During  the  Avhole  of  the  ensuing  summer  the  efforts  of  the  Board 
were  directed  to  the  end  of  stamping  out  existing  outbreaks  of  yellow 
fever  which  had  already  been  introduced  into  the  country;  but  as  soon 
as  the  pressure  of  this  exigency  had  ceased  the  Board  solicited  an  ex- 
pression of  the  opinion  of  endnent  legal  authorities  as  to  the  measures 
by  which  it  might  lawfully  and  efficiently  execute  the  provisions  of  an 
act  which  had  for  its  main  object  the  prevention  of  the  introduction  of 
contagious  and  infectious  diseases  into  the  United  States  from  foreign 
countries  and  from  one  State  to  another.  In  conformity  with  the  gen- 
eral tenor  of  the  opinions  thus  gathered  the  Board  felt  it  to  be  its  duty 
to  devise  some  means  whereby  its  aid  could  be  extended  to  State  and 
mnnicipal  boards  of  health  in  such  a  maimer  as  would  establish  a  reason- 
ably satisfactory  system  of  quarantine  police  for  all  of  the  ports  through 
which  infectious  diseases  and  especially  yellow  fever  were  likely  to  find 
entrance  into  the  United  States,  when  the  local  authorities  were  unable 
without  this  aid  to  provide  such  sanitar(y'  safeguards  for  their  own  ports 
and  the  surrounding  country.  ,  i  t 

The  entire  fund  at  its  disposal  would  not  have  sufficed  to  establish 
the  most  moderately  equipped  quarantine  stations  at  one-half  of  the 
numerous  exposed  ports  on  the  South  Atlantic  and  Gulf  coasts.  These 
ports  being  within  the  yellow-fever  zone  and  maintaining  close  commer- 
(;ial  relations  with  the  ports  of  Cuba  and  some  other  tropical  countries 
in  which  tliat  fever  has  become  permanently  established,  are  constantly 
exposed  to  the  risk  of  importing  and  then  of  disseminating  the  infec- 
tion. 
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But  even  if  this  difficulty  had  not  existed  there  was  another  equally 
embarrassing.  The  act  of  June  2^  1879,  by  its  third  section  authorizes 
the  National  Board  of  Health  to  aid  State  and  municipal  boards  of  health 
as  far  as  it  lawfully  may"  in  the  execution  and  enforcement  of  their 
quarantine  rules  and  regulations.  The  limitation  precluded  the  dona- 
tion of  the  public  lunds  to  the  local  authorities  to  be  used  in  the  con- 
struction of  quarantine  buildings  unless  both  the  buildings  and  the  land 
they  occupy  were  made  the  property  of  the  United  States,  in  conformity 
with  the  i)rovisions  of  section  355  of  the  Revised  Statutes.  When  the 
attention  of  the  patrons  of  the  bill  was  called  to  this  fact,  and  it  was 
represented  that  the  law  would  prove  nugatory  as  to  the  attainment  of 
its  main  object,  that  of  preventing  the  importation  of  infectious  disease 
from  abroad,  unless  the  funds  could  be  applied  to  the  construction  of 
hospitals,  lazarettos,  wharves,  &c.,  a  supplementary  act  was  introduced, 
and  having  passed  both  houses  of  Congress  was  approved  by  the  Presi- 
dent, July  2,  iust  a  month  after  the  passage  of  the  original  act.  This 
amendment  provides  (sec.  C)  that  ^'  the  Board  of  Health  shall  have  ' 
power,  when  they  may  deem  it  necessary,  with  the  consent  and  approval 
of  the  Secretary  of  the  Treasury,  as  a  means  of  preventing  the  importa- 
tion of  contagious  or  infectious  diseases  into  the  United  States,  or  into 
one  State  from  another,  to  erect  temporary  quarantine  buildings,  and 
to  acquire  on  behalf  of  the  United  States  titles  to  real  estate  for  that 
purpose,  or  to  rent  houses,  if  there  be  any  suitable,  at  such  points  or 
places  as  are  named  in  such  section." 

It  will  be  observed  that  this  provision,  so  far  from  releasing  the  Board 
from  the  prohibition  implied  by  the  terms  of  section  355  of  the  Eevised 
Statutes  against  the  application  of  the  public  money  to  the  construction 
of  buildings  not  the  property  of  the  United  States,  rather  enforces  the 
obligation  by  requiring  the  Board  to  acquire  titles  to  real  estate  as  a 
condition  of  the  erection  of  temporary  quarantine  buildings.  Belying 
upon  this  construction  of  the  law  and  fortitied  by  the  concurrence  of  the 
First  Comptroller  of  the  Treasury  Department  it  was  considered  expe- 
dient to  establish  under  the  auspices  of  the  Board  a  few  fully  equipped 
quarantine  stations  so  located  as  to  avail  for  the  protection  ot  all  the 
exposed  ports  on  the  South  Atlantic  and  Gulf  coasts.  It  was  believed 
that  this  would  be  perfectly  practicable,  provided  the  State  or  local 
authorities  would  require  that  all  infected  vessels  should  report  to  one 
of  these  national  quarantine  stations  for  inspection  and  treatment  before 
attempting  to  enter  their  ports  of  destination.  Any  vessel  attempting 
to  enter  any  port  of  the  United  States  in  violation  of  this  requirement 
of  the  State  authorities  would  then  incur  all  the  penalties  prescribed  by 
the  first  section  of  the  act  approved  June  2,  1879,  as  well  as  such  other 
penalties  as  the  local  authorities  may  be  authorized,  by  the  State  or 
municipal  legislation,  to  enforce.  ^  a  - 

These  stations  were  thus  proposed  to  be  established  and  conducted  m 
aid  of  State  or  municipal  boards  with  the  view  of  preventing  the  impor- 
tation  of  infectious  disease  into  the  United  States,  and  m  every  in- 
stance an  earnest  solicitation  on  the  part  of  these  authorities  for  the 
establishment  of  the  stations  in  question,  with  a  declaration  ot  their 
inability  without  such  aid  to  furnish  adequate  protection  for  tliemselves 
and  for  the  country  at  large,  preceded  any  action  in  that  direction  on 
the  part  of  this  Board.  When  action  was  taken,  the  Board  believed  that 
it  was  carrying  out  the  wishes  of  the  national  legislature  as  expressed 
in  the  act  of  June  2,  1879,  and  knew  that  it  was  in  complete  conformity 
with  the  construction  put  upon  that  act  by  the  highest  legal  authority 
of  the  government. 
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Inasmnch,  however,  as  Congress  failed  to  make  the  full  appropriation 
which  was  estimated  to  be  necessary  for  the  efficient  execution  of  the 
law,  the  Board  withheld  any  further  a])plication  of  its  funds  to  the  con- 
struction of  buildings,  snbstituting  therefor  temporary  and  imperfect 
arran<?emenls  at  the  quarantine  station  in  iSapelo  Sound,  off  the  coast  of 
Georgia,  and  at  Hampton  Eoads,  in  Virginia,  and  suspending  all  action 
in  regard  to  proposed  disbursements  at  the  Charleston  quarantine.  It 
Avas  assumed  in  the  debate  in  Congress  on  this  subject  that  the  amount 
of  the  prospective  cost  of  these  improvements,  as  stated  in  the  estiiiiates 
furnished  by  the  Board,  had  actually  been  expended,  and  this  assump- 
tion was  the  ground  of  much  unfavorable  criticism  of  the  alleged  ex- 
travagance of  the  Board.  But  although  it  was  the  intention  of  the 
Board  to  make  contracts  for  the  three  stations,  accidental  circumstances, 
which  have  been  explained  in  the  quarterly  reports,  hereto  appended 
(Appendix  A),  had  precluded  their  complete  consummation  at  the  date 
of  the  act  of  Congress  except  in  the  single  case  of  the  Ship  Island  sta- 
tion, off  the  coast  of  Mississippi,  the  works  at  Sapelo  Sound  not  having 
proceeded  to  the  extent  of  the  actual  construction  of  the  buildings. 

In  the  mean  time  earnest  applications  have  been  addressed  to  this 
Board  by  the  health  authorities  of  many  of  the  ports  on  the  South  At- 
lantic sea-board,  from  Fernandina  to  Norfolk,  soliciting  the  establish- 
ment and  equipment  of  the  suspended  stations,  and  representing  their 
utter  inability  without  aid  from  the  general  government  to  provide 
fully  equipped  stations  at  their  respective  ports. 

COST  OF  THE  PROPOSED  QUARANTINE  STATIONS. 

/Ship  Island  station. 

This  station,  for  which  the  contracts  had  been  signed  and  the  work 
nearly  completed  before  the  close  of  the  last  session  of  Congress,  has  been 
constructed  at  a  total  cost,  to  the  31st  December,  1S8(),  of  $30,047.37, 
which  includes  the  purchase  of  an  excellent  seaworthy  steam-tug  and 
other  boats,  the  construction  of  wharves,  warehouse,  hospital,  quarters 
for  persons  not  sick  but  under  observation  as  having  been  on  board 
infected  vessels,  and  a  small  buiLiing  for  the  medical  officer.  These 
structures  are  temporary  in  the  sense  of  being  built  of  wood  in  the  most 
economical  style,  but  are  substantial  and  well  adapted  to  their  uses. 
The  cost  ot  maintenance  to  December  31  was  $11,455.90.  It  is  scarcely 
possible  to  overrate  the  value  of  this  station  as  a  means  of  protecting 
the  public  health  of  the  Mississippi  coast  and  of  the  entire  Mississippi 
Valley  if  the  sanitary  authorities  of  the  State  of  Louisiana  would  co-op- 
erate with  the  National  Board  of  Health  in  the  practical  measures  neces- 
sary to  secure  the  full  benefits  for  which  it  may  be  made  available. 

Sapelo  Sound  station. 

At  this  station  the  purchase  of  boats  and  dredging  of  the  channel  as 
preparatory  to  the  construction  of  wharves  had  been  commenced  prior 
to  the  date  of  the  appropriation  made  by  Congress  for  the  fiscal  year 
ending  June  30,  1881.  The  total  amount  expended  at  that  station  dur- 
ing tlie  past  six  months,  including  dredging,  purchase  of  boats  and 
hospital  tents,  and  cost  of  maintenance,  was  $11,219.01.  The  com- 
pletion of  the  equipment  of  this  very  important  station  is  considered  by 
the  Board  to  be  indispensably  necessary  for  the  attainment  of  the  ends 
of  the  law.   It  is  respectfully  submitted  that  this  may  be  accomplished 
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at  an  expense  whicli  is  insignificant  in  i)roportion  to  the  extent  of  terri- 
tory which  will  be  protected.  The  sanitary  authorities  of  all  the  ports 
between  Savannah  and  Fernandina,  inclusive,  porfs  particularly  exposed 
to  the  risks  of  infection  by  reason  of  their  proximity  to  the  West  Indian 
foci  of  yellow  ferer,  are  pledged  to  avail  themselves  of  the  proposed 
quarantine. 

Hamiyton  Roads  station. 

In  the  quarterly  report  for  the  quarter  ending  March  31,  extracts 
from  which  are  cited  in  Appendix  A,  reference  is  made  to  the  fact  that 
operations  at  the  proposed  station  in  Hampton  Roads  were  necessarily 
suspended  by  reason  of  the  failure  to  obtain  a  title  to  the  ground  with 
cession  of  jurisdiction  from  the  legislature  of  Virginia.  A  bill  to  that 
effect  passed  both  houses  of  the  legislature  without  opposition,  but  it 
reached  the  governor  too  late  for  his  examination  and  approval  before 
the  adjournment  of  the  legislature.  This  Board  considered  that  it  would 
be  hazardous  to  leave  so  important  a  point  without  any  means  of  pro- 
tection, and  purchased  a  substantial  barge,  which  was  equipped  as  a 
floating  hospital,  to  be  moored  in  the  Eoads  during  the  season  of  danger. 
Tbe,  total  cost  of  the  barge  and  its  equipment  and  maintenance  of  same 
has  been  $0,369.91. 

It  should  be  borne  in  mind  that  this  large  and  commodious  harbor  is 
resorted  to  as  a  place  of  retuge  for  both  domestic  and  foreign  shipping 
bound  to  other  and  often  distant  ports,  and  driven  in  by  stress  of  weather, 
or  not  unfrequently  by  the  disability  of  the  crew  from  some  infectious 
disease.  Numerous  instances  might  be  cited  in  which  the  latter  condi- 
tion was  the  inducing  cause  for  which  foreign  vessels  dangerously  infected 
have  put  into  the  Eoads  for  anchorage,  but  found  no  means  provided  for 
isolating  and  appropriately  treating  the  sick.  It  is  needless  to  say  that 
there  was  more  or  less  danger  of  the  spreading  of  the  disease  to  other 
shipping  at  anchor  in  the  harbor. 

Station  on  the  coast  of  Texas. 

In  the  quarterly  report  for  the  quarter  ending  March  31,  1880,  it  was 
stated  that  the  authorities  of  Texas  had  made  an  application  to  this 
Board  to  establish  a  quarantine  station  in  Galveston  harbor,  and  the 
opinion  was  then  expressed  that  it  was  highly  important  to  establish  at 
least  one  station  for  the  extended  coast  of  Texas.  The  application  has 
been  rrcently  renewed  by  the  health  authorities  of  Galveston,  and  the 
Board  has  accordingly  submitted  an  estimate  of  the  cost  of  construction 
and  maintenance.  Further  information  on  this  subject  will  be  found  in 
the  appended  quarterly  report  of  this  Board  for  the  quarter  ending  Sep- 
tember 30,  1880.    (See  Appendix  A.) 

CONGRESSIONAL  INQUIRY  ON  THE  NECESSITY  OF  A  NATIONAL  QUAR- 
ANTINE FOR  THE  ATLANTIC  AND  GULF  COASTS. 

In  connection  with  the  general  question  of  the  pohcy  of  establishing 
a  limited  number  of  quarantine  stations  to  be  conducted  under  the  direc- 
tion of  the  National  Board  of  Health,  it  is  considered  pertinent  and  appro- 
priate to  refer  to  a  joint  resolution  of  Congress,  approved  June  G,  1872, 
providing  "  for  a  more  effective  system  of  quarantine  on  the  Southern  and 
Gulf  coasts,"  by  which  the  Secretary  of  War  was  directed  to  detail  one 
or  more  medical  officers  of  the  Eegular  Army  to  visit  each  town  and  port 
on  the  coast  of  the  Gulf  of  Mexico  and  the  Atlantic  coast,  liable  to  inva- 
sion of  yellow  fever,  and  to  inquire  whether  any  system  of  quarantine 
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is  likely  to  be  efiective  in  preventing  invasions  of  yellow  fever,  and,  if 
so,  what  system  will  least  interfere  with  the  interests  of  commerce  at 
said  iiorts.  Dr.  Harvey  E.  Brown,  then  assistant  surgeon  of  the  United 
States  Army,  was  detailed  for  this  duty,  which  he  discharged  Avith  signal 
ability,  announcing  his  observations  and  conclusions  in  a  report  of  great 
interest  and  valne.  The  propositions  in  which  he  formulated  the  results 
of  his  exhaustive  investigations,  together  with  letters  from  i)rominent 
quarantine  officers  of  Southern  ports,  indorsiug  his  views,  are  cited  in 
Appendix  Q. 

By  the  act  approved  June  2,  1879,  "to  prevent  the  introduction  of 
contagious  and  infectious  diseases  into  the  United  States,"  &c.,  Congress, 
in  conformity  with  the  spirit  of  the  traditional  policy  of  the  government 
to  concede  to  the  individual  States  the  right  to  frame  their  own  health 
laws  and  to  execute  them  within  their  resj^ective  territorial  limits,  au- 
thorized the  National  Board  of  Health  to  co-operate  with  and,  as  far  as  it 
lawfully  may,  to  aid  the  State  boards  in  the  execution  and  enforcement 
of  their  rules  and  regulations  to  prevent  the  introduction  of  contagious 
and  infectious  diseases  into  the  United  States  from  foreign  countries 
and  from  one  State  into  another,  thus  indicating  the  views  of  the  legis- 
lative department  of  the  government  as  to  the  relations  which  should 
subsist  between  State  and  local  quarantines  on  the  one  hand  and  a  na- 
tional system  of  quarantine  on  the  other,  with  the  reserve  of  power 
on  the  part  of  the  general  government  to  intervene  by  means  of  the 
measures  speciiied  in  section  3  of  the  act  in  question  for  the  efficient 
I)rotection  of  the  public  health  when  the  local  uthorities  refuse  or  fail  to 
make  adequate  i)rovision  for  iireventiug  the  introduction  of  infection 
from  abroad.  Tliis  system,  which  substitutes  a  plan  of  c6  operation 
with  State  and  municipal  boards  of  health  under  direction  of  the  Na- 
tional Board  in  lieu  of  giving  to  the  latter  exclusive  jurisdiction  over 
maritime  and  inter-State  quarantine,  has  been  in  very  succt^ssful  opera- 
tion in  most  of  the  Southern  ports  during  the  past  year,  and  has  enabled 
the  IS'ational  Board  to  regulate  its  disbursements  with  reference  to  quar- 
antine in  proportion  to  the  special  exigencies  of  the  public  health  at 
different  ports,  without  making  distinctious  which  would  be  in  contra- 
vention of  the  principle  of  the  uniformity  of  the  regulations  of  commerce 
for  all  the  ports. 

It  is  greatly  to  be  regretted  that  the  State  board  of  health  of  Louisiana 
has  hitherto  rejected  the  offer  of  this  Board  to  provide  a  safe  and  coo- 
venient  refuge  at  the  Ship  Island  quarantiue  for  infected  vessels  bound 
to  ISTew  Orleans,  although  it  was  distinctly  explained  that  no  other  than 
infected  vessels  need  to  be  diverted  from  their  usual  course,  and  that  as 
tlie  number  of  such  vessels  was  small  the  annual  revenues  of  the  Mis- 
sissippi station  would  not  be  materially  diminished,  while  much  would 
be  accomplished  toward  the  protection  of  the  country  from  the  introduc- 
tion of  yellow  fever.  It  is  to  be  hoped  that  the  views  recently  exi)ressed 
by  the  leading  representatives  of  the  commercial  interests  of  New 
Orleans,  and  by  the  public  press  as  an  exjionent  of  the  prevailing  senti- 
ment of  the  community,  will  induce  the  State  board  of  health  of  Louisi- 
ana to  reconsider  its  action,  and  to  co-operate  with  the  National  Board 
in  the  measures  by  which  it  is  believed  that  the  quarantine  for  the  pro- 
tection of  the  Mississippi  Valley  may  be  rendered  efficient  as  a  means 
of  sanitation  with  a  minimum  interference  with  trade  and  travel.  For 
further  details  relating  to  the  operations  of  the  Board  at  and  in  the  vi- 
cinity of  New  Orleans,  reference  is  respectfully  made  to  Appendix  K, 
containing  extracts  from  the  report  of  Dr.  S.  M.  Bemiss,  a  member  of 
this  Board,  who  had  charge  of  its  interests  on  the  Gulf  coast. 
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INTER  STATE  QUARANTINE. 

Referring  to  the  first  annual  report  of  this  Board,  dated  January  1, 
1880,  for  a  statement  of  the  considerations  which  determined  the  Board 
to  establish  inter-State  quarantine  for  the  benefit  of  the  Mississippi  Valley 
States,  at  their  request,  by  organizing  a  system  of  sauitary  inspections 
of  steamboats  and  other  river  craft,  to  be  conducted  at  various  points 
on  the  Mississippi  Eiver,  namely,  at  New  Orleans,  at  Bayou  Sara,  and 
in  the  vicinity  of  Vicksburg,  Memphis,  and  Cairo,  the  Board  confidently 
affirms  that  the  advantages  which  have  been  realized  by  their  instru- 
mentality in  preventing  the  spread  of  disease,  in  restoring  confidence 
all  along  the  river,  and  in  thus  preventing  the  imposition  by  State  and 
local  authorities  of  needless  and  burdensome  restrictions  on  commerce, 
have  been  so  vast  as  to  warrant  the  assertion  that  they  would  have 
been  cheaply  purchased  at  the  cost  of  all  the  money  placed  at  the  con- 
trol of  the  Board,  though  nothing  else  had  been  gained.  This  position 
is  held  to  be  fully  justified  by  the  facts  and  testimony  cited  in  the  report 
of  Dr.  11,  W.  Mitchell,  a  member  of  this  Board  assigned  to  special  duty 
as  director  of  the  service,  under  whose  judicious  and  energetic  admin- 
istration such  favorable  results  were  realized.  Attention  is  specially 
invited  to  the  testimony  of  the  Memphis  Cotton  Exchange,  and  kindred 
bodies  in  Little  Rock,  Ark.,  Shreveport,  La.,  Vicksburg,  Miss.,  and  else- 
where ;  by  the  general  superintendent  of  the  Mississippi  and  Tennessee 
Railroad,'^and  the  ofiicers  of  other  leading  railroad  lines;  by  the  super- 
intendent of  the  Saint  Louis  and  Vicksburg  Anchor  Line  of  Packets,  and 
the  representatives  of  various  other  similar  lines  of  railroad  and  packet 
companies,  as  cited  in  Dr.  Mitchell's  report,  a  copy  of  which,  marked  S, 
is  appended  hereto.  The  largest  item  of  expense  incurred  ni  connection 
with  this  service  was  the  cost  of  the  sanitary  patrol  boat,  the  H.  H. 
Benner,  used  to  enable  the  director  of  the  service  to  visit  inspecting 
stations,  to  board  steamers  in  transit,  and  in  case  of  epidemics  to  con- 
vey assistance  to  isolated  communities.  Had  the  Board  possessed  such 
a  patrol  boat  in  the  summer  of  1879,  there  can  scarcely  be  a  doubt  but 
that  It  would  have  been  possible  to  stamp  out  the  disease  m  several 
places  before  it  had  caused  a  tithe  of  the  mortality  and  interruption  to 
business  which  ensued  in  those  localities. 

In  this  coniieotion  it  is  pertinent  to  refer  to  the  significant  testimony 
of  Dr.  J.  H.  Ranch,  secretary  of  the  State  board  of  health  of  Illinois, 
which,  having  been  addressed  directly  to  this  office,  was  not  cited  m 
Dr.  Mitchell's  report. 

EFFECTS  OF  QUARANTINE  ON  INTER-STATE  TRAFFIC. 

Inclosed  herewith  please  find  an  official  report  of  the  tonnage  of  the 
Illinois  Central  Railroad  at  Cairo  for  the  last  six  months  of  the  years 
1878  and  1879. 


Tonnage  forwarded  from  and  received  at  Cairo. 


Montlis. 

Forwarded. 

Forwarded. 

Eeceived. 

Received. 

1878. 
10,  071,800 
10,  510,  400 
10,  282,  200 
10,  491,  600 
10,  004,  500 
26,  940, 100 

1879. 
20,  914,  900 
19,  050,  200 
17,  218,  200 

22,  523,  600 
27,  050, 100 

23,  076,  800 

1878. 
28,  550,  200 
31, 124,  000 
23,  864, 100 
48. 459,  500 
61,  854,  600 
70,  558,  800 

1879. 
48,  574,  600 
52,  575, 200 
60,  671,  600 
71,  044,  000 
60,  066,  700 
74, 137,  700 

87,  300,  600 

129,  833,  800 

267,  411,  200 

367,  069,  800 
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lu  tliis  statemeut  will  be  found  an  Illustration  of  tlie  effect  upon  com- 
merce bv  the  different  systems  in  vogue  in  the  management  of  yellow 
fever  iu\he  respective  years.  While  it  is  true  that  the  general  increase 
of  trade  had  its  intlueuce,  it  is  fair  to  assume  that  this  is  not  suhicient 
to  account  for  the  difference  that  obtains  in  the  statement.  In  1878, 
there  was  practically  a  quarantine  excluding  everything  that  came  from 
the  South,  while  in  1879  it  was  one  of  inspection,  excluding  only  danger- 
ous articles.  This  result  could  not  have  been  brought  about  without 
the  co-operation  of  the  National  Board  of  Health,  as  our  Board  with- 
out this  co-operation  could  not  have  permitted  the  immense  amount  of 
material  to  be  brought  into  the  State  from  the  South  during  the  months 
of  July,  August,  September,  and  October.  It  required  my  constant 
presence  at  Cairo  (especially  in  July)  and  my  repeated  assurances  to 
the  local  authorities  that  every  precaution  was  being  exercised  at  New- 
Orleans  and  along  the  entire  route  to  prevent  the  introduction  and 
spread  of  the  fever  northward  to  allay  their  fears,  as  this  year  a  large 
number  of  the  citizens  of  Cairo  were  favorable  to  a  quarantine  ot  ex- 
clusion. Such  was  the  feeling  of  apprehension  that  tully  one-third  ot 
the  population  of  Cairo,  from  July  15  to  September  1,  were  ready  to 
leave  the  moment  the  first  case  appeared,  no  matter  whether  it  was  ot 
foreign  or  local  origin.  .   ^  , 

The  Illinois  Central  Eailroad  pays  to  the  State  of  Illinois  i  per  cent, 
of  its  net  earnings,  and  it  is  not  presumption  to  say  that  the  increase 
of  revenue,  as  the  result  of  the  course  pursued  during  the  months  ot 
July,  August,  September,  and  October,  1870,  amounted  to  more  than 
three  times  times  the  amount  appropriated  by  the  State  for  sanitary 
purposes.  It  must  also  be  borne  in  mind  that  this  does  not  include  a 
statement  of  the  difference  in  the  receipts  from  passengers,  or  the  trade 
of  the  Cairo  and  Vinceunesand  Cairo  and  Saint  Louis  Uadroads,  andot 
the  river  trafiic. 

To  the  same  cause  can  be  attributed  the  fact  that  we  did  not  have  a 
single  case  of  yellow  fever  in  our  State  in  1879. 

In  view  of  such  beneficent  results  in  the  protection  of  the  public  health 
and  the  removal  of  disastrous  obstructions  to  inter-State  commerce,  the 
Board  is  strongly  impressed  with  the  force  of  the  considerations  pre- 
sented by  Dr.  Mitchell  in  favor  of  the  policy  of  extending  the  service  m 
question' so  as  to  include  that  portion  of  the  Mississippi  which  is  be- 
tween its  mouth  and  the  city  of  New  Orleans.  If  their  expectations 
with  regard  to  the  probable  prospective  co-operation  of  the  State  board 
of  health  of  Louisiana  in  connection  with  tliis  service  should  be  fully 
realized,  the  estimated  cost  of  the  additional  equipments  for  .the  service 
will  be  insignificant  in  comparison  with  the  positive  and  material  bene- 
fits to  be  gained. 

FINANCES  OF  THE  BOARD. 

In  deference  to  the  will  of  Congress,  as  indicated  in  the  debate  on  the 
sundry  civil  appropriations  in  the  last  days  of  the  last  session,  the  Board 
suspended  its  proposed  operations  on  Blackbeard  Island,  in  Sapelo 
Sound,  and  at  Hampton  Boads,  and  in  consequence  thereof  the  dis- 
bursements for  the  last  six  months  have  been  short  of  the  estimates 
submitted  to  Congress  last  year.  But  it  is  respectfully  submitted  that 
there  is  a  very  urgent  need  of  substituting  for  the  imperfect  quarantine 
arrangements  at  Norfolk  and  on  the  Georgia  coast  a  more  effective 
instrumentality  for  preventing  the  introduction  of  infectious  diseases 
from  foreign  countries,  and  an  equally  urgent  necessity  for  establishing 
a  similar  quarantine  station  on  the  coast  of  Texas.    Moreover,  the  Mis- 
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sissippi  River  inspection  service  will  be  greatly  improved  at  a  small 
additional  annual  cost  by  the  adoption  of  the  measures  recommended 
by  Dr.  Mitchell  in  his  report. 

To  meet  these  and  other  desirable  ends,  the  Board  submits  its  esti- 
mates for  the  fiscal  year  ending  June30, 1882,  and  earnestly  solicits  the  ap- 
proval by  Congress  of  a  policy  which,  according  to  the  testimony  of  boards 
of  trade  and  chambers  of  commerce,  and  other  i)arties  interested  in  inter- 
State  commerce,  has  promoted  that  commerce  in  so  considerable  a  degree, 
while  at  the  same  time  giving  more  or  less  etfective  protection  to  the 
public  health,  so  far  as  the  same  may  be  endangered  by  the  transit  of 
infected  persons  or  things  on  the  public  highways,  and  their  introduc- 
tion into  places  previously  exempt  from  infectious  diseases. 

In  this  connection  the  Board  takes  occasion  to  say  that  although  by 
the  concurrent  opinion  of  the  most  eminent  yellow-fever  experts  there 
were  several  cases  of  that  disease  in  the  vicinity  of  New  Orleans,  and 
although  a  number  of  undoubted  cases  have  recently  occurred  at  Key 
West,  the  Board  did  not  deem  it  expedient  to  use  any  part  of  the  con- 
tingent appropriation  of  $100,000  provided  for  such  cases.  This  decis- 
ion seemed  to  be  justified  by  the  fact  that  in  neither  case  was  there 
manifested  any  disposition  to  the  spreading  of  the.disease  beyond  the 
localities  in  which  it  first  appeared. 

The  case  of  Key  West  is  a  peculiar  and  exceptional  one,  and  for  rea- 
sons set  forth  in  the  report  of  Dr.  Cochran,  a  sanitary  inspector  of  this 
Board,  a  copy  of  which  will  be  found  in  the  appendix  of  the  last  annual 
report,  the  Board  did  not  consider  it  necessary  or  expedient  to  report 
the  facts  to  the  President  of  the  United  States  with  a  view  to  the  estab- 
lishment of  a  compulsory  quarantine  in  conformity  with  the  provisions 
of  section  3,  act  approved  June  2,  1879,  to  prevent  the  introduction  of 
contagious  and  infectious  diseases  into  the  United  States.  The  cost  of 
such  an  establishment  would  probably  be  disproportionate  to  the  result- 
ing benefits  in  view  of  the  comparatively  slight  danger  of  the  transmis- 
sion of  the  infection  from  that  city,  except  by  sea-going  vessels,  which, 
if  bound  to  other  United  States  ports,  can  be  quarantined  at  the  ports  of 
final  destination.  In  vicAV,  however,  of  the  frequently  recurring  intro- 
duction of  yellow  fever  into  Key  West  and  the  refusal  of  its  authorities 
to  apply  measures  of  quarantine,  this  Board  has  considered  it  to  be  its 
duty  to  advise  the  health  authorities  of  all  ports  having  communication 
witii  Key  West  during  w^arm  weather  to  take  special  precautions  m  deal- 
ing »with  vessels  from  that  port.  , 

In  accordance  with  the  views  hereinbefore  stated,  the  following  esti- 
mates of  expenditures  for  the  fiscal  year  ending  June  30, 1882,  are  respect- 
fully submitted,  along  with  a  statement  of  expenditures  from  the  organi- 
zation of  the  Board  to  December  31,  1880,  with  a  statement  m  detad  of 
the  expenditures  for  the  last  two  quarters. 

It  is  also  requested  that  the  contingent  appropriation  of  $100,000, 
which  was  to  be  available  in  the  event  of  an  outbreak  of  epidemic  dis- 
ease, be  renewed  under  the  same  conditions  for  the  next  fiscal  year. 
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statement  of  the  expenditures  of  the  National  Board  of  Health  for  the  six  months  ending 


On  what  account. 


Floating:  quarantine  on  Mississippi  River  

Ship  Island  quarantine  

Elackbeard  Island  quarantine  

Elizabeth  River  quaraniine   

Aid  to  Pcnsacola,  Fla  

Aid  to  Pascagoula,  Miss  

Aid  to  Hancock  County,  Mississippi  

Aid  to  Harrison  County,  Mississippi  

Aid  to  State  board  of  health,  Louisiana  

Aid  to  State  board  of  health,  Texas   , 

Aid  to  Chailestoa,  S.  C   

Havana  commission  

]^ay  and  exjienses  inspectors  at  Havana,  Memphis,  &c  

Special  scientific  investigations  

Pay  and  expenses  members  of  the  Board   

Storaiic  of  tents.  &e  ....   

Print  in;i  of  the  Bulletin  of  National  Board  of  Health  

Print  in.u'  of  blanks,  &c  

3'av  of  clerks,  messengers,  (tc  

Rent,  lijrht,  and  fuel  

Teleyrams  

Furniture,  stationery,  &c     

Miscellaneous  expenses  Xationnl  Board  of  Health  


2  pace 

g  «  a 


$9,  988  39 
11, 737  28 
2,  7G7  42 
2,317  75 
3, 195  03 
97  58 
319  35 
353  70 

1,  490  00 
125  00 

40  20 
602  30 

5,009  15 
849  73 

2, 559  20 
200  75 

2,  147  89 
172  05 

4,  4."0  39 
212  40 
96  11 
705  80 
242  86 


Total  for  the  quarters  ending  September  30,  1880,  and  De 

ceinber  31,  1680   49,  921  53 

*From  the  date  of  organization  of  the  Board  to  Juno  30,  1879,  there  was  expended 
*From  June  30,  1879,  to  June  30, 1880,  there  was  expended  


1^  '^'^Tfi- 

^  0-2 

cS  o  a 

H 


$8,  339  21 
10,  777  10 
1,  782  1 1 
240  00 
1, 066  59 
71  70 
300  00 
413  20 
411  90 
150  00 
1, 114  25 


2,  051  00 
1,  900  33 
1, 938  08 


2, 131  05 
58  07 
4, 488  99 
330  80 
89  52 
280  98 
270  03 


38,  204  91 


Total  amount  expended  by  the  Board  from  date  of  organization . 


^  Detail  statement  of  these  expenditures  heretofore  reported  to  Congress. 


Estimates  of  ejj^cnditures  for  the  fiscal  year  ending  June  30,  1882. 


For  maintenance  of  qnaiantine  station  at  Ship  Lslaiid,  Miss.,  inclnding 
pay  of  iusx)ector  in  cliar/.^e  of  station,  officers  and  crews  of  vessels,  em- 
ployes at  station,  fuel  and  lights  for  station  and  vessels,  provisions,  medi- 
cines, disinfectants,  and  incidentals   $19,131  50 

For  repairs  of  vessels  and  stations     3,  000  00 

For  maintenance  of  Mis-issippi  River  inspection  service,  including  pay  of 
employes,  cost  of  fuel,  provisions,  medicines,  disinfectants,  and  inci- 
dentals at  four  stations,  viz,  Vicksburg,  Red  River,  Memphis,  and 

Cairo   33,  793  71 

For  additional  steam-tug,  launch,  and  flats   18,  000  00 

For  repairs   4,000  00 

For  construction  of  a  temporary  quarantine  station  at  Sapelo  Sound, 

Georgia   ..    30,000  00 

For  maintenance  of  quarantine  station  at  Sapelo  Sound,  Georgia,  includ- 
ing i)ay  of  inspector  in  charge,  employ6s  at  station,  officers^and  crew  on 
quarantine  vessels,  fuel,  provisions,  medicines,  disinfectants,  and  inci- 
dentals   11, 119  01 

Repairs  to  quarantine  wharf  at  Charleston,  S.  C   12,  000  00 

For  construction  of  temporary  quarantine  station  at  Hampton  Roads,  Vir- 
ginia  ^   30,  000  00 

For  maintenance  of  same   5,  000  00 

For  repairs   3,000  00 

For  construction  and  maintenance  of  a  temporary  quarantine  station  near 

Galveston,  Tex   50,  000  00 

For  aid  to  State  and  local  hoards  of  health   25,  000  00 

For  miscellaneous  inA^estigations  into  matters  affecting  the  public  health.  30,  000  00 
For  per  diem  and  expenses  of  members  of  the  National  Board  of  Health..  18,  000  00 
For  per  diem  and  expenses  of  inspectors  of  the  National  Board  of  Health..  10,  000  00 
For  contingent  expenses   40, 000  00 
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Office  expenses: 

For  furniture   oo^o^n  no 

For  clerks,  messengers,  and  laborers   i '  ^nn  nn 

For  rent,  light,  and  fuel  -   i  n  noo  no 

For  printing  Bulletin,  blanks,  &c   nm  00 

For  stationery   J'^^^  m 

For  telegrams  ; ^' ^'^ 

For  postage    }'^^^ 

For  miscellaneous  expenses   o,vyjyj  uu 

389, 184  22 

Total  appropriations   ^J'^^'  n? 

Total  expenditures  to  January  1,  1881   364, 035  01 

Balance  January  1,  1881      260,  964  99 

Estimated  expenditures  January  1,  1881,  to  June  30,  1881   ^^000  OQ 

Additional  appropriations  required  by  above  estimates   203,219  23 

For  quarantine  purposes  and  for  aid  to  State  and  local  boards  of  health,  to 
be  used  only  in  case  of  an  epideudc   1"^. 

Respectfully  submitted  on  behalf  of  the  National  Board  of  Health.  ^ 

J.  L.  CABELL, 
President  National  Board  of  Health, 

T.  J.  TURNER, 
Secretary  National  Board  of  Eealtli. 
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APPENDIX  A. 


EXTRACT  FROM  REPORT  FOR  QUARTER  ENDING  MARGE 

31,  '80. 

QUARANTINE. 

In  compliance  with  tlie  positive  requirements  of  the  law  as  set  forth 
in  section  3  of  the  act  approved  June  2,  1879,  and  in  conformity  with 
the  announcement  contained  in  the  Annual  Report  of  the  Board  initial 
steps  have  been  taken,  with  the  approval  of  his  Excellency  the  Presi- 
dent of  the  United  States,  for  establishing  quarantine  stations  and 
erecting  quarantine  buildings  at  Ship  Island  off  the  coast  of  Mississippi, 
at  Blackbeard  Island  in  Sapelo  Sound  off'  the  coast  of  Georgia,  and  at 
Hampton  Eoads,  Virginia. 

At  the  tirst  named  station  the  necessary  quarantine  buildings  will  be 
erected  with  the  ])ermission  of  the  Secretary  of  War,  on  grounds  belong- 
ing to  the  United  States  and  in  possession  of  the  War  Department. 

It  is  proposed  to  build  a  hospital  and  other  necessary  structures  for 
the  Hampton  Eoads  station,  on  sheathed  piles  in  shoal  water  on  the 
edge  of  the  channel.  A  bill  ceding  jurisdiction  and  granting  title  to  the 
United  States  passed  both  houses  of  the  Virginia  legislature  at  its  recent 
session  without  opposition  and  then  only  required  the  signature  of  the 
governor. 

It  is  ascertained  by  a  letter  from  his  excellency  that  he  would  have 
given  his  approval  if  the  bill  had  reached  him  in  time,  but  that  and 
other  bills  canle  into  his  hands  only  a  few  minutes  before  the  adjourn- 
ment of  the  legislature,  and  it  is  believed  that  an  approval  given  after 
such  adjournment  would  have  been  invalid. 

The  Board  have  assurances  from  the  attorney-general  that  there  will 
be  no  difficulty  in  perfecting  the  title  at  the  next  meeting  of  the  legis- 
lature. In  the  meantime  it  is  proposed  to  make  use  of  the  hulk  Savan- 
nah" now  lying  at  the  navy-yard  in  Portsmouth,  Va.,  which  has  been 
turned  over  to  the  Board  by  the  Secretary  of  the  l!^avy,  as  a  temporary 
hospital  ship. 

It  is  proposed  that  the  buildings  to  be  immediately  erected  at  the 
Ship  Island  and  the  Sapelo  Sound  stations,  and  eventually  at  Hampton 
Eoads  also,  be  made  by  contract  after  duly  advertising  for  the  same 
in  conformity  with  law,  and  it  has  been  ordered  that  the  specifications 
be  prepared  by  the  several  members  of  the  Board  in  charge  ot*  the  re- 
spective stations,  after  consultation  with  the  engineer  officers  who  have 
been  detailed  by  the  Secretary  of  War  for  the  purpose,  namely  Capt. 
W.  H.  Heuer  for  the  Ship  Island  station,  Capt.  Jos.  C.  Post  for  the  Sa- 
pelo Sound  station,  and  Capt.  C.  B.  Phillips  for  the  station  in  Hampton 
Eoads. 

In  the  opinion  of  the  executive  committee  of  the  Board  it  is  extremely 
desirable  to  establish  a  quarantine  station  in  Galveston  Bay,  for  the 
protection  of  the  Texan  coast,  but  at  the  date  of  the  last  meeting  of  the 
Board  it  was  believed  that  adequate  provision  had  been  made  or  would 
be  made  by  the  State  or  local  authorities.  At  that  date  the  municipal 
authorities  of  Galveston  had  declined  to  adopt  the  rules  and  regula- 
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tions  recommended  by  this  Board,  and  had  made  no  application  for 
aid  which  could  only  have  been  granted  on  the  condition  of  the  adop- 
tion and  enforcement  of  these  rules.  Accordingly  the  Board  gave  no 
authority  to  the  executive  committee  to  establish  a  quarantine  station 
on  the  Texan  coast.  ^  4. 

Eecently,  however,  an  application  from  the  authorities  ot  Oraiveston, 
forwarded  by  the  Hon.  J.  H.  Reagan,  has  been  made  to  the  executive 
committee,  requesting  the  establishment  of  a  quarantine  station  at  that 
or  some  neighboring  locality  on  the  Texan  coast.  -rr  ^ 

Beyond  obtaining  the  approval  of  the  President  of  the  United  btates 
the  executive  committee  has  not  felt  itself  authorized  to  take  any  action 
in  the  case,  but  proposed  to  refer  the  matter  to  the  full  Board  at  its 
semi-annual  meeting  early  in  May.  i  .  •  ^ 

The  committee  is,  however,  satisfied  that  the  rules  and  regulations  to 
be  prepared  by  the  Board  and  approved  by  the  President  of  the  United 
States  as  necessary  for  the  protection  of  the  public  health  with  as  little 
restraint  upon  commerce  as  maybe  consistent  with  such  protection, 
cannot  be  enforced  without  the  aid  of  the  National  Board  of  Health. 

Attention  is  called  to  the  following  report  of  Dr.  John  H.  Pope,  a 
sanitary  inspector  in  the  service  of  this  Board,  and  to  resolutions  adopted 
by  the  Galveston  board  of  health  bearing  upon  the  subject: 

REPORT  OF  DR.  JOHN  H.  POPE. 

Galveston,  Texas,  March  19,  1880. 

Dear  Sir:  I  was  not  in  possession  of  sufficient  information  on  the  8^J;>ject  of  your 
communicat  on  o^  9th  instant,  to  answer  your  inquiries  intelligently.  Hence  I 
visXd  Galves^^  get  a  better  knowledge  of  the  subject.  I  called  at  Houston  to  see 
Dr  Ruther^^^  previously  telegraphed  him,  but  I  found  on  my  arrival,  he 

had  feft  fofBra^rie^^^^  before  rSceipt  of  ray  telegram.  I  continued  my  jour- 
nev  if  GaTvest^n  hoping  Dr^Rutherford  might  return  by  the  time  I  finished  my  mves- 

^^Th^vvese^^^  establishment  is  not  sufficient  for  this  vovt 

The  station  used  during  1870  is  located  at  the  east  end  of  Galveston  Island,  about 
^J^milTSZ  ZVLton  wh^Tf  (marked  on  the  accompanying  chart,  m  red  mk 
?*o^arantkLe  1879"r        point  farther  east  marked  -  quarantine  "  m  black  ink  is  the 

^Fr;irof°SV  health  officer,  aud  for  expenses  incurred  under  ,iuarantiue  hws 

nT^.^itihu'sCst'e=^|SroSf^ 
Ser^&^^H^lXlr^^TdVsSaU^^^^^ 

'^■^::^1:S:^'^S:^^S<^^  or  ^ghters  for  transferring  cargo. 
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I  think-  one  complete  quarantine  station  on  the  Texas  coast  would,  for  the  present 
relieve  the  commerce  of  Texas  from  the  embargo  placed  on  it  by  non-intercourse  a uar 
,  I^,c«°«"l^ation  with  the  health  authSrities  here,  the/express  tSSlves^^^^ 
favor  of  allowing  commerce  to  go  on,  if  the  vessels,  cargo,  crew/and  pass^^^^^^^ 
be  subjected  to  proper  treatment  at  a  complete  quarantine  establ  shment     From  mv 
exiMinence^at  the  ports  west  of  this,  during  the  last  summer,  I  am  of^Son  tCt  t^e 
principal  thing  in  the  way  of  a  national  quarantine  on  this  coast^wan?  t  fadm^^^^^^ 
handling  cargoes,  &c    that  may  be  from  infected  ports.    You  ask  whrtheTsS 
tion  -should  be  established  at  Galveston  or  farther  Vest  on  the  coast."  f^inkso^^^^^ 
{^Treasons :  ^"'""'^"^        ""^^^^  fo'  the  follow! 

1.  It  is  most  convenient  for  the  commerce  of  Texas.  The  commerce  of  Sabine  Piss 
IS  principally  a  coasting  lumber  trade  with  ports  Avest  of  it.  The  entrance  to  the  shfn 
channel  leading  to  Clinton  and  thence  by  rail  to  Houston  is  through  Gal ve^^^^^^^ 
The  geographical  posit  on  of  Galveston  makes  it  more  nearly  on  the  iwlrof  ves^^^^^ 
plying  between  Indiano  a,  or  Corpus  Christi,  or  Brazos  de  sLt^go  and  ports  mos? 
liable  to  become  infected  with  yellow  fever,  Except  the  trade  betwiek  nL^can  Cts 
and  Texas  ports  west  of  Galveston.  But  this  Mexican  trade  wiTports  west  of  Gal 
Inirarj^lTeS!-  ^^^^^^  Mexican^^anrT^Jan'p^^^^^^ 

PnTJjfr      ^  I'^'o      ^^i\glish  Steamships  that  ply  between  Liverpool,  Hamburg  and 
Bordeaux,  and  Brazos  de  Santiago,  via  Vera  Cruz  and  other  Mexican  po^^^^^ 
principal  cargo  is  bonded  goods  for  Matamoras  and  interior  of  Mexico    Thev  do  no? 
bring  much  trom  Mexican  ports  for  Brazos  de  Santiago-occasionafly  simepa^^^ 
The  chief  source  of  danger  is  from  taking  on  goods  fSr  Europe  aran  iXteTSan 
^^Ih     i'^'^'''^  Y'^^  destined  for  BrazSs  de  Santiago" thus  infectTnrthe  whole 

rnS'i^  ^^,'''2}'''  l^'l^^^^  tl^e  simplest  remedy  for  this  would  be  for  the'se  shi^ s  to 
l^Sl—^'r-  f'^^T,^^  Santiago  and  go  thence  to  the  Mexican  ports    In  my  inquiries 

he^  3urtle  ve^^^^^^  ^""^        T''''  excrpVS  by 

tne  route  tne  vessels  take  now  they  obtain  some  advantage  of  winds  and  currents 

m  fact  any  disease  tor  which  quarantine  is  established.    The  ports  I  refe7to  are  the 

uSlStat'ef  ^^-^^  Atlantic^and  Llf porW  tte 

hUZ  "f^^^      ^^"^  commerce  as  it  is  now.    If  in  the  future  the  ports  west  of  this  should 

L'i^r^Tf  ?n  7v  ^^nd  antddf^tV"  ^"'^t^  as  to  largely  iifcrease  ?he?rYi^^Sn  f 
tiSnfth^^^lJ'      .      additional  quarantine  station  should  be  needed,  the  curved 

hate  a^reXI  tbP  fol        ^""^  .^^^"^"^^^  in  Galveston  Bay.  I 

reference'o^^^^^^  communication  to  the  mayor  and  council  of  GalvestL  in 

uTr,,i    rr     1^  ''Galveston,  Tex.,  Marc/i  19,  1880. 

10  the  Hon.  Mayor  and  Common  Council,  City  of  Galveston- 

"stance  as  i,Trnn„t^?      ,    ^''''Of'  We  ports-such  a  quarantine  establishment,  for 

S^tntrarnfeS^^^^^  """'^  »^  Health  erecting  and'.a^. 

'A  reply,  at  your  earliest  convenience,  will  very  much  oblige  your  obedient  servant. 


„  ,  ™0.  H.  POPE, 

Sanitary  Inspector,  National  Board  of  Health. 


oJthl  SmunTatTou"''  1^  T"^^     •       '^r.f  ^ossiWe  and  act 

wa«  ?  i  }^  conversation  with  the  mayor  and  two  of  the  aldermen  T 

2«h  i;^/^,?,r^^.^??„rrr;,°fhf  atw^""'' ^"""'"^  ■^-"'^ 

dual,"  nnd  wlnW  ZlL^^Ty     ^^^'^'S'"'?^        i«  the  property  of  private  imlivi- 

auais,  ni„l  would  have  to  be  purchased  or  condemned  and  appraised  by  a  commission. 
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^ula    tVS  is  lelsed  faVSed      tte  lovernmeut  force  in  charge  of  the  hajbor 

;te  "loF  l^-^™  JJ'„%*Oo^ff,*'^^  this  ridge  the  island  is  low  and  iiat, 

and  recreation.    The  hospital  lor  sick    ixn  ^    officers  and  men  in  charge 

next  in  order  as  .ve  go  from  west     f  ^^^^ '  for  infectious  diseases, 

where  the  fisherman's  li^j*  i^.  according  to  latest  charts,  to  reach  a 

chl*nlWrr  lotefdetr  I^^^^^^^^^^^ 

4  or  5  feet  above  ground    Thi^opmion  is  J<,g      this  coast.  There 

refuge  in  event  of  storm.  i,p  laro-e  enough  to  accommodate  the 

AsSo  the  capacity  of  the  warehou^^^^ 

cargo  of  a  2,500-ton  ™ssel     ihere    on  y  ^^^^  t^ose  running  between 

^^:iS"^iSc&ir^^^^^^ 

fess^me  to  this  port  but  tMs  wiU  at  least  be  se-ra l  yea^-  .  ^^^^ 

The  buildings  erected  by  the  State  I  have  no  aouiM,  w^^^^ 
tional  Board  ot  Health  for  their  use  ™  purpose, 
here.    These  could  be  utilized  as  <l"»ters  for  officers  a^^^^ 

These  buildings  require  some  repa>rs  on  f  ready  for  use. 

fishing  parties.  They  also  require  f  add  tional  woik  kitchen 
Some  of  the  walls  are  badly  warped  on  acco^^^^^^^^  or  drawers  if  the  dry 

-x^e£rtrie;^rr|i:9^^^^ 

Ifnrni^i^i^^S'twufl^'t^ 

lumber  *16  a  thousand  feet,  'Jf  ""J  *':f„'.%fi   point  east  of  where  the  two  chan- 

nei''d^:?g^'tf  e^^p^eug^^H       ^^i- tris^;ir^;r:;idrr 

thSC^rfo«h%te^^ 

raSgifrfefroip:iici« 

Larded  by  the  «al-f      ,'1°''™"^^^^^^^  Galveston  qaarantine 

f£:'alrd  are  in  apparently  good  sanitary 


condition. 
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The  following  commmiicatioii  was  addressed  to  tlie  board  of  health,  and  the  inclosed 
resolutions  passed  in  answer  thereto  : 

"To  the  Galveston  Board  of  Health  : 

'^Gentlemen  :  I  desire  information  on  the  following  points,  for  the  use  of  the  Na- 
tional Board  of  Health,  as  important  in  determining  the  establishment  of  a  complete 
quarantine  station  on  the  Texas  coast  under  the  direction  of  the  National  Board  of 
Health,  such  station,  for  example,  as  is  proposed  to  be  established  at  Ship  Island : 

"1.  if  the  National  Board  of  Health  should  erect  and  maintain  such  quarantine 
establishment,  will  the  health  authorities  of  Galveston  require  all  infected  and  suspected 
vessel,  before  landing  or  discharging  at  the  port  of  Galveston,  to  be  properly  treated 
at  said  station  for  the  elimination  of  infection  and  contagion  ? 

' '  2.  Will  the  health  authorities  of  Galvesfon  allow  free  'pratique  to  vessels  having 
certificate  of  good  sanitary  condition  and  freedom  from  infection  from  the  quarantine 
officer  in  charge  of  the  National  Board  of  Health  station,  provided  your  quarantine 
officer  or  inspector  should  iind  the  vessel  free  from  disease  and  apparently  in  good  san- 
itary condition  ? 

''I  have  the  honor  to  be,  vours,  respectfully, 

"JNO.  H.  POPE, 
Sanitary  Inspector,  National  Board  of  Health. 

As  will  be  seen  by  the  resolutions,  both  questions  were  answered  in  the  affirmative. 

Before  the  old  station  at  east  end  of  Galveston  Island  could  be  used  for  boarding  and 
inspecting  station  a  good  deal  of  repairing  would  have  to  be  done.  The  probable  cost 
would  be  about  $500.  I  have  understood  there  are  some  funds  in  the  State  treasury 
'that  can  be  used  for  such  purpose,  but  I  do  not  know,  until  I  see  Dr.  Rutherford. 

There  is  ample  room  for  anchorage  to  the  north  of  Pelican^Island. 

I  am  of  opinion  that  all  the  stations  or  ports  on  Texas  coast  would  adopt  resolutions 
similar  to  those  passed  by  the  Galveston  board,  in  reference  to  making  suspected  vessels 
come  to  the  National  Board  of  Health  station,  and  admitting  them  on  certificate  of  the 
National  Board  of  Health  quarantine  officer,  provided  no  sickness  should  be  on  board 
and  the  vessel  in  apparently  good  sanitary  condition.  I  judge  this  by  the  temper  of 
the  health  authorities  in  my  inspection  district  last  summer.  I  have  been  shown  a 
letter  from  Governor  Roberts  to  Dr.  Haden,  president  of  Galveston  board  of  health,  in 
which  he  speaks  of  calling  a  meeting  of  the  various  local  health  authorities  in  Texas 
for  the  purpose  of  having  uniform  regulations  during  the  coming  season.  It  will  be 
well  to  bring  before  that  meeting  this  matter  of  co-operation  through  means  of  a  Na- 
tional Board  of  Health  station.  I  suggested  it  to  Dr.  Haden.  I  have  very  little  doubt 
all  the  Texas  ports  will  be  glad  of  an  opportunity  of  keeping  up  their  commerce  by 
means  of  a  complete  quarantine  station  under  the  direction  of  the  National  Board  of 
Health. 

Dr.  Rutherford  is  expected  back  on  to-morrow  or  next  day.  I  will  keep  this  report 
open  and  wait  until  Monday  for  him.  If  the  rough  weather  now  prevailing  detains 
him  longer  than  Monday  morning  I  shall  leave  for  Marshall  and  trust  to  an  under 
standing  by  letter.  In  a  recent  letter  Dr.  Rutherford  informed  me  he  intended 
resigning  his  position  as  State  health  officer  on  his  return  from  the  tour  of  the  stations. 
I  have  no  intimation  as  to  who  will  be  his  successor. 

Marshall,  Tex,,  23. 
Dr.  Rutherford  arrived  at  Galveston  Monday  morning,  and  I  had  an  opportunity  of 
consulting  him. 

"VVe  agree  that  there  should  be  a  complete  quarantine  station  for  Texas  ports ;  that 
Pelican  Island  in  Galveston  Bay  is,  all  things  considered,  the  best  location  for  such  sta- 
tion ;  that  if  the  National  Board  of  Health  will  erect  and  maintain  such  station,  we  are 
of  oynnion  all  Texas  Gulf  ports  will  require  infected  vessels  to  be  treated  there  before 
admitting  them,  and  that  the  health  authorities  at  the  various  ports  will  admit  vessels 
that  hold  certificate  of  the  officer  in  cl^arge  of  the  National  Board  of  Health  station, 
provided  there  is  no  sickness  on  board  and  the  vessel  is  in  apparently  good  sanitary 
condition. 

I  asked  the  State  health  officer  if  an  arrangement  could  be  made  by  which  the  State 
would  allow  the  National  Board  of  Health  the  use  of  the  buildings  already  on  the 
island  as  a  part  of  the  complete  quarantine  establishment  proposed.  He  said  the 
National  Board  should  pay  the  State  the  actual  cost  of  the  building,  which  is  about 
$3,000.  I  suggested  that  the  proposed  scheme  was  in  the  interest  of  Texas  commerce 
and  that  the  State  could  well  afford  to  allow  free  use  of  the  buildings  if  the  National 
Board  would  add  sufficiently  to  them  to  make  the  station  of  real  sfi'vjce  in  pre- 
venting disease  and  allowing  commerce  to  go  on.  He  answered  that  if  the  National 
Board  should  maintain  and  operate  the  station  they  had  best  own  all  the  buildings. 
I  replied  that  it  might  be  a  condition  of  the  appropriation  by  Congress  that  the  States 
benefitted  should  gradually  pay  pack  to  the  general  government  the  money  allowed  for 
these  stations ;  but  that  whether  that  should  be  a  proviso  or  not,  the  National  Board 
was  trying  to  devise  means  of  relieving  commerce  of  southern  ports  from  same  of  the 
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burdensome  restrictions,  and  the  States  ought  to  obtain  tjie  benefit  of  i*  P«|^^^^^ 
He  said  he  was  heartily  in  favor  of  co-operation  looking  to  that  end.  He  hnaiiy  re- 
marked thalthe  appropriation  for  Galveston  was  exhausted  and  that  he  would  have 
Tplace  to  put  the  Galveston  quarantine  officer  ;  that  if  the  National  Board  got  con- 
trol S  the  buildings  on  Pelican  Island  they  (the  National  Board  of  Health)  should  at 
least  pufthe  old  station  at  east  end  of  Galveston  Island  in  condition  to  renderit  safe 
I  aslJd  if  there  was  not  $600  in  State  treasury  that  could  be  made  use  of  for  purpose 
of  renairin^^^^^^  buildings.  He  informed  me  that  money  alluded  to  belonged  of 
ricrht^to  t l  e^station  at  Orange,  on  the  Texas  and  New  Orleans  Railroad;  that  he  had 
Intended  tiildfnra  ^^  for  disinfecting  the  infected  goods  that  might  come  by 

railroad  The  railroad  company  were  talking  of  putting  up  a  builmg  for  the  purpose 
nnd  Tf  th^^  thought  may  be  W  money  ($600)  might  be  diverted  to 

\L  c+ J+inri  Tbis  makes  the  usino-  of  it  at  Galveston  depend  on  a  contingency. 
rSttrd  said^^^^  Board  of^Healthon  this  sul^ect 

He  tohl  me  I  was  at  liberty  to  inform  you  he  would  resign  his  position  as  State  health 
Officer  at  an  eSy  day,  and  he  feels  assured  that  Dr.  R.  M.  Swearingen,  of  Austm,will 

^""KtbrSional  Board  of  Health  should  decide  to  recommend  an  appropnation  for 
the  station  on  the  Texas  coast,  it  is  probable  the  station  could  not^^^^^ 
this  season  If,  however,  the  warehouses— say  two  of  them,  each  140  by  24  by  12  teet— 
CO  iirbe  erected  in  time  for  handling  cargoes,  and  the  station  ^ ^J^^^f^"^,  ^^^^^^^^^ 
tuo-  and  two  lighters,  this  itself  would  go  far  toward  relieving  the  embargo  at  Texas 
ilo?ts  Until  other  buildings  were  complete,  tents  could  be  used  if  necessity  required. 
It  would  l^^^^  tents  on  hand  as'part  of  the  permanent  equipment  of  the 

station.  ^ 

I  have  the  honor  t©  be,  very  respectfully,  yours,  ^  POPE. 


Dr.  T.  J.  Turner,  ^  .  -,   -r.^   i.-    *  r> 

Secretary  National  Board  of  Health,  Washington,  D.  C. 


[Extract  from  minutes  of  Cxalveston  board  of  ^^^^^.h  agreem    to  co-operate  with  the  National  Board  of 

Office  of  the  Board  of  Health, 

Galveston,  Tex. ,  March  20,  1880.  . 

Sir:  a  called  meeting  of  the  Galveston  board  of  health  was  held  this  day  at  10 
""'Snt  ^Dr.  John  M.  Hayden,  president,  Dr.  T.  McClanahan,  Dr.  E.  H.  Watts,  Messrs. 

"^•^^'pre^^^^^^  was  called  to  rec™ 

munication  from  Dr.  John  H.  Pope,  sanitary  inspector  of  National  Board  ot  Health, 
rplatincr  to  Quarantine  facilities  on  the  coast  of  Texas.  .  i 

''TheVmX'ication  from  Dr.  Pope  was  read  to  the  meefaag  xn  session  and  the  fol- 
lowino-  preamble  and  resolutions  in  reply  offered  by  Mr.  Noble .  TT.„,ti, 

"  Whereas  Dr  John  Pope,  sanitary  inspector  of  the  National  Board  of  Health,  m 
ordeTthat  he  may  be  able  to'report  definitely  to  said  National  Board  as  to  the  adyisa- 
hilitVof- establisliina  and  locating  on  the  Texas  Coast  a  complete  cmarantine  station, 
hafp^ioJoimSSSfin  questionslooking  to  the  desirability  of  estabhshmg  andlocat- 

mouslv  carried. 

I  certify  that  the  foregoing  is  a  correct  copy  from  proceedings  Galveston  board  of 
health,  March  20,  1880.  CLARK  CAMPBELL,  M.  D., 

Secretary  Board  of  Health. 

Attest : 

P.  S.  Wren, 
City  Clerk. 

[seal.] 


APPENDIX  A3. 

REPORT  FOR  THE  QUARTER  ENDING  JUNE  30, 1880. 


National  Board  of  Health, 
^      ^        ^  WasJiington,  D.  C,  July  15,  1880. 

Hon.  John  Shee3ian,  ?      ^  ? 

Secretary  of  the  Treasury,  Washington,  D.  C.  : 
Sir:  The  National  Board  of  Health,  by  its  executive  committee, 
respectfully  submits,  as  required  by  law,  the  following  statement  of 
the. operations  and  expenditures  of  the  Board  for  the  quarter  ending 
June  30.  ■  * 

SPECIAL  INVESTIGATIONS  AND  SANITARY  SURVEYS. 

Since  the  date  of  the  last  quarterly  report  the  following-named  inves- 
tigations then  m  progress  have  been  completed,  viz  : 

1.  An  investigation  as  to  the  best  method  of  determining  the  amount 
and  character  of  the  organic  matter  in  the  air,  by  Prof.  Ira  Eemsen,  of 
the  Johns  Hopkins  University  of  Baltimore. 

2.  A  report  on  water  analysis  in  general,  by  Dr.  Charles  Smart,  assist- 
ant surgeon,  U.  S.  A.  ' 

3.  An  investigation  by  experimental  and  clinical  methods  into  the 
causes  and  nature  of  diphtheria,  by  Dr.  H.  C.  Wood,  of  Philadelphia. 

4.  A  sanitary  survey  of  the  eastern  coast  of  New  Jersey  bordering 
on  New  York  Harbor.  ^ 

o.  A  partial  survey  of  a  portion  of  Baltimore  City. 

With  the  exception  of  the  last-named  survey,  the  reports  of  these 
several  investigations  are  in  the  possession  of  the  Board  in  the  original 
manuscripts.  It  is  proposed  to  publish  some  or  all  of  them  in  the  Bul- 
letin, and  when  this  is  done  copies  of  the  same  will  be  transmitted  to 
your  department. 

6  A  report  by  Dr.  J.  J.  Woodward,  U.  S.  A.,  on  the  pathological 
histology  of  yellow  fever.  ^ 

But  one  additional  investigation  has  been  ordered  since  the  date  of 
tne  last  quarterly  report,  namely,  an  investigation  into  the  adulteration 
of  food,  by  Dr.  Charles  Smart,  U".  S.  A. 

CONFERENCE  ON  VITAL  STATISTICS. 

In  accordance  with  a  design  explained  in  the  last  quarterly  report 
this  Board  invited  all  persons  interested  in  vital  statistics,  and  especiallv 
those  who  were  charged  with  the  duties  of  State  or  municipal  reo^istra 
tion,  to  meet  with  it  in  Washington  on  the  6th  of  May  for  the  purpose 
ot  considering  the  best  methods  for  the  collection  and  publication  of 
such  statistics.  In  response  to  this  invitation  a  number  of  gentlemen 
trom  different  sections  of  the  United  States  between  Boston  and  New 

Va!-?"^^"?^*  J'^^.^l'^  ^^^""^  ^1^^^  conference,  which  occupied  the 
(la^s  ot  May  6  and  7.    The  proceedings,  with  the  exception  of  an  in- 
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terestint'-  paper  by  Professor  Abbe  ou  the  lelations  of  meteorological 
phenomenk  to  vital  statistics,  which  ^as  temporasily  mislaid  ha^^^^^ 
published  in  Supplement  No.  5  of  the  National  Board  of  Health  Bulletin. 

QUAEANTINE. 

Eeferring  to  the  last  quarterly  report  for  an  exposition  of  the  views 
and  pm-poles  then  entertained  by  this  Board  as  to  the  importance  and 
necessity  of  establishing  and  maintaining  quarantine  stations  under  the 
auspices  and  control  of  the  Board  at  Hampton  Koads,  Sapelo  Sound,  and 
Ship  Island,  it  is  a  subject  of  regret  that,  owing  to  recent  legislation  by 
Congress,  it  has  not  been  possible  to  carry  out  those  views  except  m  a 

^^aUfundsatThe  disposal  of  the  Board  have  necessitated,  in  the  case 
of  Hampton  Koads,  a  temporary  abandonment  of  a  national  quarantine, 
substituting  therefor  aid  to  the  lofal  authorities  by  the  loan  of  a  baxge, 
purchased  and  equipped  as  a  floating  hospital  at  a  cost  not  exceeding 
$600.    This  was  found  to  be  less  expensive,  and  m  all  respects  much 
better,  than  to  repair  and  fit  the  hulk  Savannah,  lying  at  the  navy-yard 
at  Portsmouth,  which,  at  the  request  of  the  Board  had  been  courteously 
granted  for  its  use  by  the  Hon.  Secretary  of  the  Navy.   For  a  like  rea- 
lon  a  temporary  arrangement  has  been  made  at  the  Sa-pelo  Sound  sta- 
«on  by  the  use\f  hospital  tents  on  the  southern  end  of  Blackbeard 
Island  and  by  the  purchase  of  a  steam-launch  for  boarding  vessels. 
The  erection  of  a  hospital,  warehouse,  and  wharf  at  Ship  Island  had 
already  proceeded  so  far  before  any  question  arose  as  to  make  it  mex- 
pedtent  to  alter  the  original  plans  of  the  Board  m  respect  of  that 
fmportant  station.  In  like  manner  the  purchase  of  tbree  steam-launches 
for  fte  Mississippi  Kiver  stations  at  Cairo,  Memphis,  and  Vicksburg, 
and  of  a  sanitary  patrol  steamboat  to  carry  medical  supplies  and  dis  n- 
fectants  at  short  notice  to  points  on  the  river  not  directly  accessible  by 
means  of  railroads,  had  been  contracted  for  at  an  early  period  of  the 

*^Tto' provision  for  aiding  State  and  municipal  boards  of  health  in  pre- 
venting the  dissemination  of  the  seeds  of  contagious  and  infections  dis- 
eases in  conformity  with  the  requirement  ot  section  3,  act  approved  June 
2  1879  is  considered  by  this  Board  to  be  an  indispensable  means  of 
efetin'g  that  end.  It  his  accordingly  prepared  for  this  riveranspection 
service  two  somewhat  elaborate  codes  of  rules  and  regulations,  one  set 
to  be  enforced  in  the  absence  of  yellow  fever  or  ,  cholera  m  the  Missis- 
sU,pi  VaUey!  the  other  to  be  enforced  when  yellow  fever  exists  at  or  in 
the  vicinity  of  any  port  or  place  on  the  Mississippi  Eiver.  These  codes 
have  been  published  in  No!  50  of  the  Bulletin,  and  are  hereto  appended. 

ANNUAL  3IEETING  OF  THE  BOAED. 

Withiu  the  period  covered  by  this  report  the  annual  meeting  of  the 
Board  was  held  May  4-10,  inclusive,  when  its  former  ofBcers  were  re- 
elected and,  in  addition  to  other  work,  the  by-laws  were  revised,  as  will 
be  seeA  by  reference  to  No.  46  of  the 'Bulletin,  May  15,  1880,  a  copy  of 
which  is  herewith  submitted. 

REVISION  OF  RULES  AND  EEaULATIONS. 

At  the  same  meeting  the  Board  revised  the  rules  and  regulations  for 
securing  the  best  sanitary  condition  of  vessels,  including  then-  cargoes, 


AXXUAL  EEPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH.  27 


passengers,  and  crews  coming  to  the  United  States  from  any  foreign 
port  where  any  contagious  or  infectious  disease  exists.      he  rules  then 
shghtly  modified  were  submitted  to  the  President  of  the  United  States 
and  were  approved  by  His  Excellency  June  17,  and  have  been  published 
m  the  Bulletin  of  the  Board,  No.  51,  a  copy  of  which  is  hereto  appended. 

The  same  number  of  the  Bulletin  contains  the  revised  circular  No.  7 
addressed  to  State  and  municipal  boards  of  health,  and  setting  forth  the 
rules  which  govern  the  National  Board  in  co-operating  with  and  aiding 
State  and  local  boards  of  health  in  carrying  out  the  ends  of  the  act  ap- 
proved June  2,  3879.  ^ 

The  Board  submits  herewith  a  statement  of  its  expenditures  for  the 
quarter  ending  June  30,  1880. 

Yery  respectfully,  your  obedient  servant, 

J.  L.  CABELL, 
President  National  Board  of  Health. 


Statement  of  expenditures  National  Board  of  Health  for  the  three  months  ending  June  30, 1880. 


Tor  what  purpose. 


Furniture  

Employ63  ///.y.'.'.'.'.'.'.'.'.'.'.'.'."'.'. 

Miscellaneous  expenses  

Kent,  light,  and  fuel  

Stationery  

Pay  and  expenses  of  Board  ^Z. .     .     .  " 

Pay  and  expenses  of  executive  committee.!.'.'.  .  '"  " 

Telegrams  

Postage  "."!!!.'..'.'.'.'!!! 

Printing  Bulletin  *..!..'.".!!'."".".!!! 

Printing  blanks,  &c  

Pay  and  expenses  of  inspectors  for  quarantin'e'purposes"! 

Miscellaneous  investigations,  act  March  3,  1879  

Conference  -with  sanitarians  

Havana  commission  

T.  J.  Taylor,  act  June  2,  1870   ! ! ! ! !  I ! ', !  I ! ' 

J  anuary  survey,  Memphis  

Floating  quarantine  stations  on  Mississippi  River'. 

iteport  on  yellow  fever  epidemic  of  1878  

Ship  Island  quarantine  

Black  beard  Island  quarantine  

For  aid  to  Charleston,  S.  C,  quarantine  '. 

For  aid  to  Elizabeth  River  quarantine  commission" 
Expended  in  States : 

Louisiana  

Tennessee  !"!!"!!!.".".'!!!! 

•Mississippi  

Illinois  

nietrict  of  Columbia  .....".".".".*.'.'"."".'.".!!!', 

Arkansas  

Texas  .'*'*,  ***.."''* 

Alabama  .* 

Florida  

Georgia  


Totals 


$2,  019  58 
15,  649  88 
1,  559  96 
1, 428  55 

1,  466  95 
7, 371  91 

2,  932  88 
1, 553  00 

765  08 

3,  828  20 
1,  955  64 

13,611  29 
5,  551  97 
178  25 
12,  333  84 
540  00 
5,  925  35 
4, 195  75 


14,  854  06 
50,  296  25 
16, 125  84 
3,  849  77 
7,  710  00 
7, 589  51 
535  00 
2, 195  46 
3,  006  28 


2^ 
M.3 

IS 


$1, 648  06 
2, 994  53 
241  26 
643  53 
574  69 
980  23 
1,  277  90 
154  55 
200  93 
1,584  56 
184  32 
1, 113  74 
4,  019  27 


36,  042  36 
1,  800  00 

17, 182  54 
6,  660  48 
38  60 
3,  812, 16 

1, 717  39 
1,815  17 


130  50 


246  20 


a  be 

O   03  00 


$3,  667  64 
18,  644  41 
1,801  22 
2,  072  08 
2,  041  04 
8,  352  14 

4,  210  78 
1,707  55 

960  01 
5,412  76 

2,  l&O  96 
14,  725  03 

9,571  24 
178  25 
12,  333  84 
540  00 

5,  925  35 
40,  238  11 

1,800  00 
Ifi,  988  89 

6,  6fi9  48 

38  60 

3,  812  16 

16,  571  45 
52,  111  42 
16, 125  84 
3,  849  77 

7,  710  00 
7, 7J0  01 

535  00 
2,  195  46 
3, 006  28 

246  20 


190,  836  60 


85,  071  97 


275,  908  57 
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[From  Bulletin  No.  50,  June  12,  1880.1 

National  Board  of  Health. 
MISSISSIPPI  EIVEB  INSPECTION  SEIiVICE. 
I.  accoraa.ce  SSS^f  « 

condition  of  steamboats,  barges  and  otbei^^^^^^^ 
rnt:?ef«'i?tro;ra-rpr:.^enSSet^^^ 

SiSl. Sg-  e\1rrtlTo^gU~^o?lSf  tors  ^         nnder  nnifo™  mles 
o^?i  rZinUtiom    The  eqiupment  of  the  service  embraces- 

Xeertermed^^^^^^^^  stations,  located  as  follows: 

j^o.  1 —Near  Vicksburg,  Miss. 

2.— Near  Memphis,  Tenn. 
?^;s'eTSufale  designated  by  yellow  Hags  daring  tbe  day,  and  by  yellow  ligbts 
"*B'teCircrs "udVlw^^^^^^  tbe  nse  of  tbe  inspectors  in  boarding  boats  arriv- 

ing'in  the  7;«iV"-\°"''f,Vft*  tZllSnstar<lisinfection,  and  other  necessary  treat- 
C.  Suitable  locations  (1)  for  ™»  ;,s"ital  treatment  of  the  sick  from  such 

Ssfa^TdCsTf^^-'thfteC^^^^  P-"- 

There'is  also—  ^  f  inspector  in  supervising  the  con- 

du^i  „1?h:S"aty,tS'for  fh^pro-opt  conveyance  of  relief  to  isolated  con.- 

%"Sg1.t  lls&c?iiu  season  it  was  f-f 

little  or^no  delay,  expense,  "^^,^°°"3:a"c\to  rive^^  S  these  inspections  will  prove 
T^^^^^^i  lle^pSealth  and  in  promoting  commercial 
intercourse. 

CODE  A. 

«...  r..  .na  .  .  .  e^.^.       «..oe  0/  ....  0.  . 

1.  From  and  after  May  1  f-ch  year  and  nntU  the  cl^^^^ 
announced  .by  the  Kational  of  H^j^^^^^^^ 

freight,  and  all  tugs,  tow-boats  and  barges  de^^^^^  inspection  (Form  1).  The 

for  Vicksburg  or  ajbove,  should  obtain  a  ^^^^^^^  ^^^H^ 

S^srofle^otnrag-'t^or'^^^^^^^^^^^^^ 

''^uihTequStZuldbe  sent  tothe  inspector  in  writing,  at  least  twenty-four  (21) 
hours  before  the  date  of  departure  P"he  vessel  ^  orm  2).  inspector 
3.  At  an  hour  as  near  as  ™nyen  ent  to  the  tm^^^^  following  points: 

the  completion  of  h^  ex^^^^^^^^^ 
3)  in  accordance  with  the  facts,  and  will  turnisn  tne  uicis 

^^^"k  upouSnSon,  'the  boat  be  found  to  be  foul  or  the  cargo  in  an  insanitary 
condition^  tl.c  i"«P<-otor  will  a<lvise  suitable  treatment. 
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G.  A  vessel  sliall  be  considered  ''foul,"  witllin  the  purview  of  this  code: 

1.  If  the  hold  contains  decomposing  organic  matter  of  any  description,  or  is  wet  and 
unventilated. 

2.  If  the  bilge  is  dirty  and  gives  off  offensive  odors. 

3.  If  the  water-closets  and  urinals  are  unclean. 

4.  If  the  boiler-deck,  texas,  or  other  accommodations  for  the  crew  are  dirty  and 
badly  ventilated. 

5.  If  there  is  much  decaying  or  rotten  wood  untreated  with  zinc-iron,  copperas  solu- 
tion, or  lime-wash. 

6.  If  the  cargo  comprises  articles  or  material  whose  exposure  and  handling  are 
prejudicial  to  health  by  reason  of  decay  and  decomposition  of  organic  matter,  animal 
or  vegetable.  Partic  iilar  attention  should  be  given  to  the  history  of  rags,  paper-stock, 
and  second-hand  textile  fabrics — especially  clothing  and  bedding — composing  cargo ; 
as  also  all  articles  from  tropical  ports,  and  to  the  condition  of  fruits,  vegetables,  or 
other  articles  liable  to  decomposition. 

7.  The  necessary  cleansing  and  disinfection  of  a  foul  boat  should  be  done  by  the 
crew  of  the  boat  under  the  supervision  of  the  inspector.  Until  this  is  completed  and 
the  sanitary  condition  of  the  boat  is  satisfactory  he  will  either  withhold  the  certificate, 
or,  in  his  discretion,  indorse  the  same  in  accordance  with  the  facts. 

8.  Boats  arriving  from  below  at  the  ports  of  Vicksburg,  Memphis,  or  Cairo,  without 
having  passed  examination  at  the  intermediate  inspection  station  or  stations,  will  not 
be  allowed  by  the  local  authorities  to  land  passengers  or  freight,  nor  to  haVe  any  in- 
tercourse with  said  ports,  until  they  shall  have  returned  to  the  nearest  station  and 
there  complied  with  the  requirements  of  this  code. 

9.  On  nearing  an  inspection  station  the  boat  should  give  her  usual  signal  (by 
whistle),  and  should  "  slow  up"  opposite  the  station  until  her  signal  is  responded  to. 
When  practicable  the  boat  will  be  boarded  in  the  stream  by  the  inspector  from  his 
launch  or  yawl ;  but  when  necessary  the  vessel  shall  land  at  the  station.  The  signal 
requiring  a  vessel  to  land  will  be  made  by  dipping  the  station-flag,  or  (if  at  night)  by 
waving  a  yellow  light. 

10.  After  examining  the  original  certificate,  the  insx>ector  will  ascertain  what,  if 
any,  changes  have  been  made  in  the  personnel  or  cargo  since  the  last  inspection ;  and 
will  then  make  such  examination  of  the  boat  as  may  be  necessary  to  determine  her 
present  sainitary  condition — being  governed  by  Rule  5,  et  seq. ,  so  far  as  applicable,  in 
the  treatment  of  a  foul  vessel.  He  will  indorse  the  results  of  his  inspection  (and  his 
action,  if  any)  upon  the  original  certificate,  and  make  a  record  of  the  data  called  for 
in  Form  3. 

11.  Boats  (as  described  in  Rule  1)  departing  north  wise  from,  or  entering  the  Mis- 
sissippi River  at,  any  point  above  New  Orleans  during  the  inspection  season  should  be 
inspected  at  the  nearest  inspection  station  above  such  poiut,  and  furnished  with  cer- 
tificates (Form  1),  and  in  all  other  respects  treated  in  the  same  manner  as  vessels  from 
New  Orleans. 

12.  Any  boat,  not  included  or  defined  in  the  above  rules,  may  be  boarded  and  in- 
spected at  any  station  in  the  discretion  of  the  inspector;  and  if  found  so  foul  or  infected 
as  to  be  dangerous  to  health,  she  shall  be  treated  in  accordance  with  Rules  5  and  8. 
In  the  event  of  refusal  to  cleanse  or  disinfect,  as  required,  the  inspector  will  at  once 
notify — by  telegraph,  if  necessary — the  authorities  of  ports  which  might  be  endangered 
by  intercourse  with  such  boat.  Refusal  to  permit  boarding  and  inspection  will  be 
deemed ^^rima/ac'ie  evidence  of  such  a  suspicious  condition  as  to  warrant  exclusion; 
and  notice,  as  above,  shall  be  given  in  such  cases. 

13.  At  the  port  of  departure,  as  well  as  at  the  intermediate  stations,  inspectors  will 
endeavor  to  discharge  their  duties  with  the  least  possible  delay  or  hinderance  to  the 
boat.  To  this  end,  inspectors  above  New  Orleans  will,  when  practicable,  make  their 
examinations  while  the  boats  are  under  way,  the  inspection  launch  or  yawl  accompany- 
ing the  boat  as  far  as  may  be  necessary  for  this  purpose. 

14.  No  fee,  charge,  perquisite,  or  emolument  whatsoever  shall  be  received  from  boats 
inspected  nor  from  the  persons  thereon,  by  the  inspector  or  any  other  person  connected 
with  this  service.  Actual  cost  of  disinfectants  necessarily  used  or  furnished  for  a  foul 
or  infected  boat  shall,  however,  be  defrayed  by  the  master  or  owner  of  such  boat ;  and 
the  inspector  will,  in  all  cases,  receipt  to  said  master  or  owner  for  any  sum  or  sums 
thus  received  (Form  4). 

15.  Inspections  of  south-bound  boats  may  be  provided  for  hereafter,  when  in  the 
judgment  of  the  National  Board  such  inspections  are  deemed  necessary  for  the  protec- 
tion of  the  lower  valley  from  the  introduction  of  contagion  or  infection  from  above. 
Under  such  circumstances  needed  specifications  of  this  code  will  be  duly  promulgated 
by  the  Board. 

16.  Insxjectors  will  make  weekly  reports  on  the  blanks  furnished  for  that  purpose 
(Form  3),  and  address  the  same  to  the  secretary  of  the  National  Board  of  Health, 
Washington,  D.  C. 
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CODE  B. 


Bules  and  regulations  to  he  enforced  ivhen  yellow  fever  exists  at  or  in  the  vicinity  of  any  port 
or  place  on  the  Mississippi  Biver. 

Section  I.— At  the  port  of  departure. 

1  When  a  port  or  place  on  the  Mississippi  River  is  declared  by  the  National  Board 
of  Health  to  be  infected  by  yellow  fever,  and  commercial  intercourse  is  to  be  kept  up 
with  such  port  or  place,  an  inspector  or  inspectors  will  be  detailed  for  duty  to  carry 
out  the  provision  of  this  code.  -,   .  ^  x  i  ^i, 

2  No  steamboat  or  vessel  of  any  kind  shall  leave  such  infected  port  lor  any  other 
port  or  place  in  the  United  States  without  complying  with  these  rules. 

3  The  master  or  owner  of  any  boat  about  to  leave  an  infected  port  shall  notity  the 
inspector,  in  writing,  at  least  twenty-four  hours  before  the  time  set  for  taking  on  cargo 
or  for  receiving  passengers  or  baggage  (Form  5). 

4  Prior  to  the  time  appointed  for  receiving  passengers  and  cargo  the  inspector  will 
make  a  thorough  examination  of  the  boat  and  her  officers  and  crew.  If  she  is  found 
to  be  in  good  sanitary  condition,  clean  and  dry,  free  from  untreated  decaying  wood, 
and  from  all  known  sources  or  suspicion  of  contagion  or  infection,  and  it  there  be  no 
sickness  among  the  officers  and  crew,  the  inspector  will  issue  his  permit  to  receive 
passengers  ancl  cargo  (Form  6).  Until  said  permit  is  issued,  no  passenger  nor  article 
of  baggage  or  of  cargo  should  be  received  on  board. 

5  Careful  inquiry  will  be  made  as  to  all  persons  engaged  on  the  boat  m  any  capac- 
itv  *  and  if  it  shall  be  found  that  any  one  of  them  has  been  exposed  to  the  infection  of 
yellow  fever,  or  has  brought  on  board  anything  suspected  of  being  infected,  such  per- 
son and  such  thing  shall  be  removed  from  the  boat,  the  thing  disinfected  and  the  per- 
son kept  under  observation  for  a  period  of  not  less  than  five  days,  unless  he  presents 
satisfactory  evidence  that  he  has  been  protected  by  a  previous  attack  of  yellow  lever. 

6  The  attention  of  the  captain  or  master  will  be  directed  by  the  inspector  to  the 
nersonal  cleanliness  of  the  crew,  to  the  condition  of  their  quarters,  and  to  their  iood 
and  drinking  water.  If  any  one  on  board  fall  sick  during  the  stay  m  port,  he  should 
be  immediately  removed  to  hospital.  ^    ,    .    •       i    •  -it 

7  None  of  the  crew  should  be  permitted  to  sleep  on  deck  at  night  during  the  sickly 
season,  and  this  should  be  guarded  against  especially  while  the  boat  is  lying  at  mala- 
rious or  infected  places.  "   ,  „  ^  i 

8  In  no  case  should  any  passenger  or  article  of  baggage  or  of  cargo  be  taken  on 
board  until  the  inspection  above  directed  has  been  made  and  the  sanitary  condi- 
tion of  the  boat  has  been  found  satisfactory.  In  case  of  violation  of  this  rule,  the 
inspector  may  withhold  his  certificate.  ^     .   ^    •  ^-  4.  i 

9  Neither  persons  nor  things  of  any  description,  known  or  suspected  to  be  mlected,^ 
shall  be  received  on  board;  and,  during  the  loading  of  the  boat  and  up  to  the  time  ot 
departure,  the  inspector  shall  remain  on  duty  to  note  the  reception  of  any  such  sus- 
pected or  infected  person  or  thing.  ,   n    i  ^  •  +i  i 

10  Every  passenger  leaving  an  infected  port  or  pla6e  shall  obtain  from  the  local 
health  authorities  a  personal  certificate  of  freedom  from  contagion  or  infection  (Form 
7>  On  presentation  of  such  certificate,  the  inspector  will  examine  the  passenger,  and, 
if  "satisfied,  he  will  fill  out  the  certificate  of  the  National  Board  of  Health  (being  part 
of  Form  7),  and  will  make  a  record  of  the  information  called  for  m  Form  8,  a  duplicate 
of  which  will  be  furnished  to  the  vessel.  ,   ,  ^ -,  .  , 

11  Articles  known  or  suspected  to  be  infected  shall  not  be  received  as  cargo ,  and 
the  inspector  may,  in  his  discretion,  require  the  owner  or  shipper  of  any  article  or 
package  offered  for  transportation  to  sign  the  declaration  ot  agreement  (Form  9). 

12  Whenever  a  steamboat  or  other  vessel  is  found  to  be  infected,  it  shall  proceed  to 
the  nearest  quarantine  station,  or  to  some  isolated  location,  thei;e  to  be  cleansed  and 
disinfected.  In  the  event  that  no  quarantine  station  or  suitable  location  is  near  at 
hand  or  should  the  master  or  captain  of  the  boat  refuse  to  comply  with  these  rules 
and  regulations,  the  inspector  will  telegraph  the  facts  to  the  nearest  inspection  sta- 
tion, and  to  the  health  authorities  of  the  intermediate  ports  or  places  at  which  the 
boat  or  vessel  might  attempt  to  land.  t   .  ^  ^  j 

13  When  the  National  Board  of  Health  declares  a  port  to  he  dangerously  infected, 
steamboats  or  vessels  shall  be  disinfected  within  twelve  hours  before  departure  there- 
from ;  and  shall  transfer  passengers,  baggage,  and  cargo  at  a  point  indicated  m  tne 
special  instructions  issued  to  meet  such  emergencies.  ,       ,  ,   

14  The  foregoing  rules  having  been  complied  with,  and  the  passengers  and  cargo 
bein-  all  on  l?oard,  the  inspector  will  furnish  the  captain  or  master  with  a  bill  of 
health  (Form  10)  certifying  the  precautions  which  have  been  taken  and  the  danger  to 
be  apprehended,  if  anv,  from  the  boat,  her  passengers,  officers,  crew  or  cargo. 
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Sectiox  II. — During  the  voyage. 

1.  It  is  especially  enjoiued  upon  captains  or  masters,  and  other  officers,  of  boats 
plying  npou  the  Mississipi^i  River  during  the  existence  of  an  epidemic,  that  they  secure 
the  utmost  attainable  cleanliness  in  every  -part  of  their  boats.  The  bilge  should  be 
pumped  out  every  day,  and  fresh  water  run  in  until  it  is  discharged  clean  and  free 
from  odor  and  discoloration;  the  hold  should  be  well  ventilated,  and  all  refuse  matter 
of  every  description  should  be  promptly  disposed  of;  all  decaying  wood  should  be 
scraped  and  painted  with  zinc  and  turpentine  until  it  is  completely  saturated ;  lime- 
wash  and  copperas  of  zinc-iron  should  be  freely  used  in  the  hold  and  bilge,  on  and 
about  the  boiler-deck  and  in  water-closets  and  urinals ;  soap  and  hot  water  should  be 
freely  used  ;  cabins,  state-rooms,  and  ''texas"  should  be  sunned  and  aired  at  least  six 
hours  each  day,  weather  permitting,  as  well  as  all  clothicg,  bedding,  carpets,  and 
upholstered  furniture.  Sun  and  air  are  the  best,  as  well  as  the  cheapest,  disinfectants. 
Freely  and  frequently  expose  every  ^Dossible  portion  of  the  vessel  and  its  contents  to 
their  action,  and  supplement  this  by  scrupulous  and  thorough  cleanliness. 

2.  Should  sickness  make  its  appearance  on  board,  a  sick-bay  or  hospital  should  be 
established  as  near  the  stern  of  the  boat  as  possible,  and  preferably  upon  the  boiler- 
deck.  The  patient  must  be  removed  at  once  to  this  place,  the  necessary  attendants 
appointed,  and  all  other  persons  rigidly  excluded  from  the  vicinity  of  the  sick.  The 
attendants  must  be  confined  to  the  hospital  quarters  and  not  allowed  to  mingle  with 
others  of  the  j>assengers  or  crew. 

3.  Immediately  after  the  removal  of  the  patient  to  the  sick-bay,  his  state-room  and 
its  contents  must  be  disinfected  with  sulphurous  acid  gas.  This  is  done  by  burning 
a  couple  of  pounds  of  coarsely  powdered  brimstone  in  an  iron  vessel  upon  the  floor  of 
the  room — proper  precautions  being  taken  against  accident  by  fire.  The  room  must 
be  kept  tightly  closed  after  the  brimstone  is  ignited,  and  not  opened  again  until 
arrival  at  the  inspection  station.  At  least  one  room  on  either  side  of  this  room  must 
be  A'acated  during  the  rest  of  the  trip. 

4.  During  the  existence  of  yellow  fever,  all  cases  of  fever  are  to  be  regarded  with  sus- 
picion. If  such  cases  o  :  cur  during  a  voyage,  they  must  be  isolated  and  the  same  pre- 
cautions taken  as  if  they  were  known  to  be  yellow  fever. 

5.  The  master  or  captain  shall  keep,  or  cause  to  be  kept,  a  record  of  any  sickness 
which  may  occur  on  board  during  the  trip.  Such  record  shall  set  forth  the  name  of 
each  sick  person,  the  hour  and  day  when  taken  ill,  and  the  symptoms,  together  with 
the  changes  in  his  or  her  condition  during  the  morning,  afternoon,  and  night  of  each 
day.  It  shall  also  state  what  precautions  have  been  adapted  and  carried  out.  This 
record  shall  be  presented  to  the  inspector  on  arrival  at  the  station. 

Sec.  III. — At  landing  places  and  inspection  stations. 

1.  Upon  the  arrival  of  a  boat  from  an  infected  port  near,  the  bill  of  health  (Form 
10),  and  a  statement  from  the  captain  (Form  11),  shall  be  submitted  to  the  health 
authority,  under  such  i^recautions  as  may  be  deemed  necessary.  It  is  recommended 
that  this  be  done  at  some  convenient  place  not  nearer  than  one  mile  from  the  limits  of 
the  port,  and  that  the  bill  of  health  and  the  captain's  statement  be  examined  before 
boarding  the  boat. 

2.  If,  upon  examination,  the  bill  of  health  and  the  captain's  statement  are  found  to 
be  in  proper  form  and  satisfactory,  the  boat  shall  then  be  boarded  and  examined ;  and 
if  her  condition  and  that  of  her  cargo,  passengers,  officers  and  crew,  be  found  to 
correspond  with  the  representations  in  said  bill  of  health  and  statement,  and  there  be 
found  no  sickness  of  a  doubtful  or  suspicious  nature  on  board,  the  boat  will  be  author- 
ized to  land  and  to  have  free  intercourse  with  the  port  or  place;  subject,  however,  to 
such  additional  requirements  as  may  be  prescribed  by  the  local  authorities,  and  not  in 
conflict  with  these  rules  and  regulations. 

3.  Until  authorized  as  above,  no  boat  clearing  from,  or  having  touched  at,  an  in- 
fected port  shall  land  at  any  other  port  or  place  ;  and  this  regulation  will  be  enforced 
by  such  measures  (of  fine  and  penalty)  as  the  local  authorities  may  decree. 

4.  When  suspicious  sickness  is  found  on  board,  or  the  condition  of  the  boat  or  its 
contents  (persons  or  things)  is,  in  any  other  respect,  adjudged  to  be  dangerous  to  the 
public  health,  she  shall  proceed  forthwith  to  the  nearest  inspection  station  for  treat- 
ment. Local  authorities  cognizant  of  the  movements  of  such  boat  will  telegraph  the 
lacts  to  the  nearest  inspection  station  and  to  adjacent  ports. 

5.  A  boat  approaching  an  inspection  station  should  give  her  usual  signal  (by  whistle), 
and  ''slow  up"  until  her  signal  is  responded  to.  When  practicable, the  vessel  wiU be 
boarded  in  the  stream  by  the  inspector,  from  his  launch  or  yawl;  but,  when  necessary, 
the  vessel  shall  land  at  the  station.  The  signal  requiring  a  vessel  to  land  will  be  made 
by  dippmg  the  station  flag  by  day,  and  by  Avaving  a  signal  light  at  night. 

6.  Alter  examining  the  bill  of  health  and  the  captain's  statement,  the  inspector 
will  ascertain  what,  if  any,  changes  have  been  made  in  the  personnel  and  cargo  of  the 
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vessel  sinee  the  last  inspection,  and  will  then  make  such  critical  examination  of  tlie 
vessel  as  may  be  necessary  to  determine  her  present  sanitary  condition. 

7.  If  the  vessel  be  found  free  from  doubtful  or  suspicious  sickness,  clean  and  in 
good  sanitary  condition,  the  inspector  will  so  indorse  the  bill  of  health,  and  she  will 
be  authorized  to  proceed  upon  her  trip. 

8.  Especial  attention  will  be  paid  to  the  examination  of  such  passengers,  baggage, 
cargo,  or  freight  as  may  have  been  taken  on  board  subsequent  to  the  last  inspection, 
and  the  inspector  will  note  all  additions  of  passengers  upon  the  passenger  list  (Form 
8),  and  will  furnish  them  with  personal  certificates  (Form  12). 

9.  If  the  vessel  is  found  to  be  infected,  she  will  be  at  once  removed  to  a  suitable  loca- 
tion, and  treated  as  follows : 

(a)  The  sick  will  be  removed  to  hospitals  for  treatment.  Other  passengers,  and  the 
unprotected  or  susceptible  among  the  officers  and  crew,  will  be  removed  to  quarters 
prepared  for  their  reception.  Only  ''protected"  persons  (in  the  sense  of  those  who 
have  previously  had  an  attack  of  typical  yellow  fever)  shall  be  allowed  on  the  vessel 
until  after  she  has  been  disinfected. 

(&)  No  article  of  clothing,  bedding,  or  personal  baggage  of  any  description  from 
the  vessel  shall  be  taken  into  hospitals  or  quarters  until  such  article  has  been  thor- 
oughly disinfected. 

(e)  After  the  removal  of  persons  and  baggage,  the  boat  shall  be  disinfected  by 
means  of  sulphurous  acid  gas,  as  thoroughly  as  possible,  without  disturbing  the 
cargo.  The  crew  of  the  boat  shall  then  discharge  the  cargo,  which  shall  be  stored 
in  such  manner  as  to  insure  its  freest  exposure  to  the  open  air  consistent  with  neces- 
sary protection.  ,   ,   , ,  ,     ,  ,  ,     i         -,  • 

(d)  When  the  cargo  has  been  removed,  the  vessel  shall  be  thoroughly  cleansed  m 
every  accessible  part,  again  disinfected  and  ventilated  as  the  inspector  may  deem 
necessary.  After  the  preliminary  disinfection  (prescribed  in  article  c"),  all  work  in 
removing  and  handling  cargo  and  in  cleansing  and  care  of  boat  should  be  performed 
by  the  crew  under  the  direction  of  the  inspector. 

10.  Until  this  process  of  discharge  of  cargo  and  purification  of  boat,  as  above 
directed,  has  been  completed  to  the  satisfaction  of  the  inspector  (as  shown  by  his  cer- 
tificate to  that  elfect)  there  shall  be  no  communication  between  the  boat  and  the 
shore,  or  with  other  vessels,  except  by  the  written  permit  of  the  inspector,  and  then 
only  in  the  manner  and  for  the  purpose  specified  in  said  permit. 

11  Those  sick  with  yellow  fever  shall  not  be  allowed  to  leave  the  hospital  until  m 
the  judgment  of  the  inspecting  officer  they  can  do  so  without  danger  to  themselves  or 

*^*12^  Persons  under  observation  shall  be  detained  for  at  least  five  days  from  the  time 
of  last  exposure  to  the  contagion  or  infection  of  yellow  fever.  If  the  disease  appears 
amono-  such  persons  the  sick  shall  be  removed  to  hospital,  and  a  new  locality  tor 
observation  selected  with  such  precautions,  by  way  of  dismfection,  &c.,  as  the 
inspector  may  deem  necessary  to  prevent  the  transportation  of  the  infection  to  the 

13  No  arbitrary  period  of  detention,  beyond  five  days  from  last  exposure  of  unpro- 
tected persons,  will  be  enforced.  The  vessel  will  be  permitted  to  depart,  and  the 
cargo  released  as  soon  as  the  inspector  deems  it  safe  to  do  so  with  reference  to  the  pub- 

hc^healtti.^^^^^^^  ^^  persons,  whether  among  the  passengers,  officers,  or  crew,  shall  be 
exempt  from  the  five  days'  detention  for  observation,  and  may  be  allowed  to  depart 
at  anytime  after  the  necessary  precautions  have  been  taken  with  regard  to  their  bag- 
gao-e  clothing,  and  other  eftects,  as  well  as  to  themselves  m  person.  The  inspector 
shSll  be  the  jSdge  of  the  evidence  of  such  protection,"  and  will  exercise  due  caution 
in  the  use  of  this  discretionary  power.  .  n  •        -u-  ^^f4««o+^ 

15  When  the  boat  and  cargo  are  released  the  inspector  shall  issue  his  certifacate, 
recitino-  the  facts  in  relation  to  said  boat,  his  action  thereupon,  and  his  bebef  that  the 
boat  and  cargo  are  free  from  infection,  and  may  proceed  without  danger  or  menace 

'^^I'Xplr'so^n  taken  from  an  infected  boat  at  the  inspection  station  shall  depart 
therefrom  without  a  certificate  from  the  inspector  authorizing  him  or  her  to  proceed, 
as  being  free  from  infection  or  the  probability  of  conveying  the  same  ■ 
17  Persons  employed  at  an  inspection  station,  having  been  brought  m  contact  with 
an  infected  boat,  sh^ll  not  be  permitted  to  leave  such  station  until  their  clothing  has 

'"l8  rSreS^o f'ilie  inspector  to  take  such  other  measures  of  precaution 
in  addition  to  the  foregoing,  as  he  may  deem  necessary  or  expedient  tor  the  protection 

No^'biat  nTr  p^  having  the  proper  certificates  f^^* 

and  regulations  have  been  complied  with,  should  be  detained  by  other  health  author- 
ities, except  for  sufficient  cause. 
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20.  The  foregoing  regulations  apply  to  all  boats  carrying  passengers  or  freight, 
including  all  tow-boats,  tugs,  barges,  and  canal-boats  plying  upon  the  Mississippi 
River  south  of  Cairo,  111. 


[Form  1.] 

NATIONAL  BOARD  OF  HEALTH— RIYER  INSPECTION  SERVICE,  188  . 
Certificate  of  inspection  of  the  ,  188  . 

EXPLANATIONS- 

1.  The  master  or  captain  of  the  boat  will  fill  up  and  sign  blank  A. 

2.  Every  person  on  board  at  time  of  inspection  must  be  accounted  for,  either  among 
the  passengers,  officers,  or  crew. 

3.  Only  the  following  articles  of  cargo  need  be  specified:  Coffee,  sugar,  fruits,  other 
articles  from  tropical  ports,  second-hand  bedding  and  clothing,  rags,  and  paper  stock. 

4.  If  the  vessel  is  a  tow-boat  the  number,  names,  and  tonnage  of  her  barges  will  be 
given  in  the  space  for  cargo.  If  the  barges  are  loaded,  articles  of  cargo  enumerated 
above  will  be  specified. 


DECLARATION  OF  CAPTAIN,  A. 
(To  be  sworn  to  if  required.] 

Port  of   ,   ,  188  . 

I  do  hereby  declare  that  the  following  statements  concerning  the  vessel  herein  named 
(whereof  I  am  captain  or  master and  concerning  her  present  trip,  are  correct  and 

true  to  the  best  of  my  knowledge  and  belief^  to  wit:  The  ,  built  in  the  year 

 ,  burden  tons,  leaves  this  day  of  188  ,  bound  for  , 

carries  officers,  crew,  cabin  and  deck  passengers,  no  one  of  whom  is 

known  or  suspected  to  have  yellow  fever,  cholera,  small-pox,  or  plague,  or  to  have 
been  recently  exposed  to  either  of  these  diseases.    Her  cargo  comprises  . 

Captain. 

Sworn  and  subscribed  to  before  me  this  day  of  ,  A.  D.,  188  . 


Inspector. 


NATIONAL  BOARD  OF  HEALTH— CERTIFICATE  OF  INSPECTION,  B. 

No-  .1  Port  of  New  Orleans,  La., 

 ,  188  . 

I  certify  (1)  that  I  have  this  day  inspected  the  ;  (2)  that  I  find  her  sanitary 

condition  satisfactory ;  (3)  that  her  passengers,  officers,  and  crew  are  apparently  free 
from  contagion  or  infection;  (4)  that  the  rules  and  regulations  of  the  National  Board 

of  Health  have  been  complied  with  ;  and  (5)  that  the  character  other  cargo  is 

uiiobjection  . 

The  vessel  is  hereby  authorized  to  proceed  upon  her  trip. 


Inspector. 


NATIONAL  BOARD  OF  HEALTH— CERTIFICATE  OF  INSPECTION,  C. 

No.   .1  Station  No.  1,  near  Vicksburg,  Miss., 

 ,  188  . 

I  certify  that  I  have  this  day  inspected  the  — ,  and  find  that  the  statements 

made  in  the  declaration  of  the  captain  (A),  as  also  those  numbered  ,  in  the 

preceding  certificate  (B)  agree  with  the  present  condition  of  the  vessel,  her  passen- 
gers, officers,  crew,  and  cargo,  with  the  following  exceptions  :  

The  rules  and  regulations  of  the  National  Board  of  Health  having  been  fully  com- 
plied with,  and  the  sanitary  condition  of  the  vessel,  her  passengers,  officers,  crew,  and 
cargo  being  satisfactory,  she  is  hereby  authorized  to  proceed  upon  her  trip. 

Inspector. 

H.  Ex.  8  3 


34       ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH.  , 

NATIONAL  BOARD  OF  HEALTH-CERTIFICATE  OF  INSPECTION,  D. 

 -J  Station  No.  2,  near  Memphis,  Tenn.^^^ 

T  PPrtifv  that  I  have  this  day  inspected  the  ,  and  find  that  the  state- 
ments mlTlfn  the  declaration     the'^.aptain  (A) ;  those  numbered  — ;  ^  .^J^f 
B,  and  those  in  certificate  C,  agree  with  (remainder  of  term  same  as  that  of  C). 

NATIONAL  BOARD  OF  HEALTH-CERTIFICATE  OF  INSPECTION,  E. 

-,                                                Station  No.  3,  near  Cairo,  III., 
No.  .]   ^  188  . 

as  C). 

[Form  2.] 

NATIONAL  BOARD  OF  HEALTH-RIVER  INSPECTION  SERVICE. 

Port  of  New  Orleans,  La., 

 188 


—  m.. 


-,  1880. 


7 

Captain. 


[Form  3.] 

NATIONAL  BOARD  OF  HEALTH-RIVER  INSPECTION  SERVICE. 

Record  of  inspections  made  at  during  the  week  ended  ,  ' 

Inspector. 

infection  may  have  been  found  necessary  and  enforced  by  them. 


[Form  3  continued.] 
NATIONAL  BOARD  OF  HEALTH-RIVER  INSPECTION  SERVICE. 
Record  of  inspection  No.  — ,  made  ,  188  ,  —  o'clock  —  m.^  


Inspector. 


Inspected  ;  huilt,  tonnage  ;  ,  captain. 

?ound  on  bo^^-'^rs,  -  c'rew,  -  cabin,  -  deck  passengers  

decaying  or  rotten  wood,  ;  quarters  for  crew,  , 

Remarks :  (four  blank  lines.) 
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[Form  4.] 

NATIONAL  BOARD  OF  HEALTH— RIVER  INSPECTION  SERVICE,  188  . 

Station  No.  — ,  near  ,  31, 188  . 

Received   Received  from  ,  captain  of  the  ,  the 

fponi   sum  of  dollars,  in  full  for  disinfectants  (kind  and 

  quantity  specilied  on  the  back  hereof )  furnished  for  the 

§*  for    cleansing  and  disinfection  of  said  vessel. 

 ......   i 

Inspector. 


[Form  5.] 

NATIONAL  BOARD  OF  HEALTH— RIVER  INSPECTION  SERVICE,  188  . 

Port  of  (1)  ,  

 ,  188  . 

The  inspector  of  the  National  Board  of  Health,  river  inspection  service,  is  hereby 

notilied  that  the  (2)  ,  whereof  the  undersigned  is  master,  is  ou  berth  (3)  , 

for  (4)  .  and  will  be  ready  to  receive  passengers,  baggage,  and  fieight  on  board 

at  (5)  ,'188  . 

(6)  ,  Master. 

XoTE.— Fill  out  blanks  with  (1)  name  of  port  and  date  of  notice  ;  (2)  name  of  vessel  ;^ 
(3)  location  of  berth ;  (4)  place  of  destination;  (5)  hour,  a.  m.,  or  p.  m.,  and  day  of 
week  and  of  mouth  of  departure;  (6)  signature  of  master,  for  whom  the  clerk  of  the 
boat  may  sigu. 

(Indorsement :)  Form  5,  188  .  National  Board  of  Health.  River  inspection  service. 
Notice  to  inspector. 


[Form  6.] 

NATIONAL  BOARD  OF  HEALTH— RIVER  INSPECTION  SERVICE,  188  . 

Port  of  ,  , 

 ,  188  . 

I  have  this  day  inspected  the  ,  ,  master,  bound  for  ,  ,  from 

tliis  port:  and  do  hereby  certify  that  her  sanitary  condition  ;  that  the  hold 

 ;  that  the  bilge  ~  ;  that  there  is  decaying  wood  ;  and  that 

her  officers  and  crew  show  symptoms  of  yellow  fever,  and  are  believed  

to  have  been  exposed  to  that  disease  within  the  past  days. 

The  said  vessel,  being  hereby  pronounced  free  from  all  known  sources  of  contagion 
or  infection  ,  is  authorized  to  receive  passengers,  baggage,  and  cargo,  in  accord- 
ance with  the  rules  and  regulations  of  the  National  Board  of  Health. 

Inspector. 

(Indorsement:)  Form  (I,  188  .  National  Board  of  Health.  River  inspection  service. 
Permit  to  receive  passengers  and  cargo. 


[Form?.] 

NATIONAL  BOARD  OF  HEALTH— PASSENGER'S  CERTIFICATE  AND  INDORSE- 
MENTS, 188  . 

[Size  G  inches  Avide,  10  inches  long,  to  fold  twice,  making  6  pages.] 

CERTIFIED  STATEMENT  OF  PASSENGER. 

(Place.)  ,  , 

(Date.)  ,  188  . 

I  do  hereby  certify  that  I  have  not,  within  the  past  days,  been  atfected  with 

 ,  nor  in  any  mauner  exposed  to  its  contagion  or  infection  ;  that  I  have  resided 
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during  all  of  said  period  at  No.  street,  and  that  I  desire  to  proceed  by  river 

111  witness  whereof  I  have  hereunto  set  my  hand  and  seal  the  day  and  date  above 
written.   

[L.  S.J   • 

VERIFICATION  OF  PHYSICIAN. 

 ^  the  person  whose  signature  is  appended  to  the  above  certificate,  is 

personally  known  to  me,  and  I  believe  the  statements  made  in  said  certificate  to  be 

true  and  correct.    I  further  believe  [him  or  her]  to  be  free  from  contagion  or  intectiou, 

and  that  [he  or  she]  may  proceed  upon  [his  or  her]  journey  without  injury  or  danger 

to  the  public  health.  ,^  ^ 

^   ,  M.  D. 


-,'l88  . 


LOCAL  AUTHORIZATION. 


Board  of  Health  of  ,  , 

.  ,  188  . 

 M.  D.,  a  reputable  practicing  physician,  having  proper  opportunities 

for  Isnowino-  the  present  conditions  affecting  the  public  health,  and  believed  to  fully 
recon-nize  the  importance  of  preventing  the  spread  of  the  existing  epidemic,  is  hereby 
auth'orized  and  empowered  to  verify  the  foregoing  certificate.   

President  Board  of  Health. 

;N-ote.— In  the  absence  of  a  board  of  health,  the  chief  municipal  officer  will  issue 
this  authorization. 

I  hereby  certify,  after  personal  examination,  that   —  ,  named  in  the 

within  certificate,  is  not  now  affected  with  ;  that  all  rules  and  regulations  ot 

the  National  Board  of  Health  relating  to  the  departure  of  passengers  from  infected 
towns  and  places,  have  been  complied  with  in  [his  or  her]  case;  and  that  [he  or  she] 
may,  without  danger  to  the  public  health,  proceed  as  a  passenger  on  the  to 


Inspector,  N.  B.  H. 


188  . 

INDORSEMENTS  OF  SUBSEQUENT  INSPECTORS. 


[Forms.] 

3^ATI0NAL  BOARD  OF  HEALTH-EIVER  INSPECTION  SERVICE,  188 


Passenger  list  of  the 


day  of  ■ 


-,  master,  from  the  port  of 
-,  1880,  to  . 


this 


Last  residence. 

"Where  to. 

Name  of  physician  ver- 
ifying ceititicate. 

Note.— If  the  sex  is  not  indicated  by  the  name  prenx  mrs.  or  mtss  m  tuu  ii^uj^cx 
cases.  Addthpletter  ^'c"  after  the  names  of  colored  persons.  The  number,  street  and 
citv  or  town,  will  be  given  under  the  head  of  ''Last  residence."  The  inspector  will 
add,  after  the  last  naSe,  the  following:  Personally  examined  the  above-named  pas- 
sengers, and  authorized  their  departure.  (Signature.) 

Inspector. 

(Indorsement:)  Forms.  188.  National  Board  of  Health.  River  inspection  serv. 
ice.    Passenger  list. 
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[Form  9.  ] 

declaration  axd  agreement. 

Port  of  ,  , 

 ,  188  . 

I,  ,  a  resident  of  ,   ,  and  being  tlie  legal  and  rightful  owner 

custodian  (1)  of  certain  property,  to  wit:  (2) 


and  being  desirous  of  shipping  the  same,  by  the  ,  from  this  port  to  ,  , 

do  hereby  declare  that  said  described  property  has  not  been  exposed  to  any  contagion 

or  infection  of  within  the  past  days,  to  the  best  of  my  knowledge 

and  belief,  and  that  the  contents  of  the  packages  are  as  herein  described. 

I  do,  further,  hereby  agree  to  submit  said  iDroperty  t  o  the  rules  aud  regulations  of  the 
National  Board  of  Health  relative  to  the  spread  of  epidemic,  contagious,  or  infectious 
diseases. 

-  In  witness  whereof  I  have  hereunto  set  my  hand  and  seal,  at  the  port  and  on  the 
dav  and  date  above  written. 

[L.  s.]  ^  . 

Note. — (1)  Strike  out  the  superfluous  word. — (2)  Describe  the  contents  of  packages 
(_boxes,  barrels,  bales,  etc.),  and  give  the  shipping  marks  aud  address. 

(Indorsement:)  Form  9,  188  .  National  Board  of  Health.  River  inspection  service. 
Declaration  and  agreement  of  shippers.. 


[Form  10.] 

NATIONAL  BOARD  OF  HEALTH— RIVER  INSPECTION  SERVICE,  188  . 

BILL  OF  HEALTH. 

I  do  hereby  certify  that  I  have  this  day  i)ersonally  examined  the  vessel  herein 
named,  and  find  the  Ibllowiiig  to  be  the  essential  facts  bearing  upon  the  relation  of 
said  vessel  to  the  public  health: 

Name  and  description :   . 

Built  at  ,  ;  in  the  year  18 — . 

Tonnage:   .    Destination:   . 

Name  of  captain:   . 

Total  No.  officers  and  crew,  (I)   ;  cabin  passengers  (2)  ;  deck  passengers 

(2)  .    Total  souls  on  board  . 

Cargo:  (3)  . 

Condition  of  hold:   ;  of  bilge  ;  of  passenger's  accommodation:   ; 

of  crew's  quarters:   ;  of  water-closets  aud  urinals:   ;  of  other  specihed 

portions  of  the  vessel :   . 

Condition  of  persons  on  board :   . 

The  rules  and  regulati(ms  of  the  National  Board  of  Health,  relative  to  the  spread  of 
epidemic,  contagious,  or  infectious  diseases  at  the  port  of  departure,  having  been  fully 
com])lied  with,  and  the  vessel  and  her  contents  being  believed  to  be  free  from  con- 
tagion and  infection,  she  is  lu  reby  authorized  to  proceed  to  her  port  of  destination, 
subject  to  the  further  rules  and  regulations  governing  vessels  in  transit  and  on  arrival 
at  lauding  places  and  inspection  stations. 

In  witness  whereof,  I  have  hereunto  set  my  hand  and  seal  at  the  port  of  , 

 ,  this  day  of  ,  A."  D.  188  .  ' 

[L.  S.J   , 

Inspector,  N.  B.  H. 

Note. — (1)  All  persons  employed  on  board,  in  whatever  capacity,  must  be  accounted 
for,  (2)  The  names  of  all  passengers  must  appear  on  the  passenger's  list.  Form  8.  (3) 
Ai"ticles  of  cargo  shipped  under  declaration  and  agreement,  Form  9,  must  be  mentioned 
on  this  bill  of  health. 


(Indorsement :)  Form  10.  188  .  National  Board  of  Health.  River  inspection 
service.    Bill  of  health. 
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[Form  11.] 

NATIONAL  BOARD  OF  HEALTH— RIVER  INSPECTION  SERVICE,  188  . 

On  board  , 

Near  ,   . 

I  ,  master  of  the  above-named  vessel,  do  hereby  certify  that  there  is 

DO  yellow  fever  on  board,  and  no  infected  article  or  cause  of  contagion  of  any  kind  to 
the  best  of  my  knowledge  and  belief.  All  the  rules  and  regulations  of  the  National 
Board  of  Health,  lelative  to  the  prevention  of  the  spread  of  epidemic,  contagious,  and 
infectious  diseases,  have  been  complied  with. 

Since  last  being  inspected  I  have  made  the  following  landings: 


In  witness  of  the  truth  of  the  foregoing  statement  I  have  hereunto  set  my  hand  and 

seal,  this  day  of  ,  A.  D.  188  . 

[L.  s.]   


Master. 


(Indorsement:)  Form  11.  188  .  National  Board  of  Health.  River  inspection 
service.    Statement  of  capiain  or  master. 


[Form  12.] 

NATIONAL  BOARD  OF  HEALTH— RIVER  INSPECTION  SERVICE,  188  . 

Inspection  Station  No.  — ,  near  , 

 ,  188  . 

I  hereby  certify  that  the  bearer  of  this  certificate,  ,  arrived  at  this  sta- 
tion on  the  ;  that  the  passenger-list  of  said  vessel  shows  [him  or  her]  to  have 

been  received  on  board  at  ,  which  place  is  now  free  from  yellow  fever;  that  [he 

or  she]  is  not  now  atfected  with  that  disease  ;  is  believed  to  be  free  trom  contagion  or 
infection  ;  and  may,  without  danger  to  the  public  health,  proceed  to  . 

Inspector. 

(Indorsement:)  Form  12.  188.  National  Board  of  Health.  River  inspection  serv- 
ice.   Way  passenger  service. 


Eules  and  regulations  for  the  conduct  of  raiUvaii  travel  and  traffic  in  regions  exposed  to  or 

infected  by  yellow  J erer. 

GENERAL  RECOMMENDATIONS  AT  ALL  SEASONS  OF  THE  YEAR. 

1.  The  depots,  buildings,  and  surroundings  should  be  kept  clean,  the  grounds  well 
drained,  and  free  from  stagnant  water  and  decomposing  organic  matter;  the  water- 
closets  and  privies  thoroughly  clean  in  every  part,  and  free  from  ofFensive  odors  ;  the 
vaults  of  privies  emptied  often  enough  to  prevent  any  large  accumulation  of  excre- 
ment or  offensive  matter,  and  kept  disinfected  by  the  use  of  saturated  solutions  of  the 
sulphates  or  chlorides  of  iron  or  zinc,  in  sufficient  quantity  to  remove  all  offensive 

^1?^  The  road-beds  and  tracks  of  railroads  should  be  kept  free  from  filth  and  impuri- 
ties. It  is  especially  desired  that  this  rule  be  observed  in  respect  to  all  sidings  near 
stations  or  towns.  .  ^  -m 

3.  The  upholstered  seats  of  passenger  and  sleeping  cars,  and  the  mattresses,  pillows, 
blankets,  curtains,  and  carpets  of  sleeping-cars  should  be  thoroughly  whippecl  or  beaten 
(in  the  open  air  so  far  as  practicable)  and  brushed  free  from  all  dust,  and  thoroughly 
aired  and  «unned  at  the  end  of  each  trip.  ^     i     ni  t 

4.  So  far  as  practicable,  woolen  upholstery,  curtains,  and  carpets  should  be  dis- 
pensed Avith  in  passenger,  sleeping,  and  parlor  coaches  on  all  lines  south  of  the  Ohm 
River  between  April  1  and  November  1  each  year.  During  this  period,  if  seats  must 
I.e  used  which  are  upholstered  with  woolen  siuffs,  they  should  be  protected  by  Imen 
covers,  which  should  be  washed  at  the  end  of  each  trip.        ,      ,     ,         i      ^ +i 

5.  Especial  attention  sbould  be  paid  to  the  condition  of  the  closets,  us  also  ot  the 
water  supply  for  drinking  purposes. 

6.  All  railroad* cars  should  be  thoroughly  ventilated  at  all  times. 
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Eulcs  and  regulations  recommended  to  he  en  forced  by  State  or  municipal  authorities  during 

the  existence  of  yellow  fever. 

1.  Every  train  leaving  an  infected  city,  town,  or  other  place  shall  be  inspected  by 
a  competent  medical  maa,  who  shall  give  to  the  conductor  of  said  train  a  certilicate 
of  the  results  of  his  inspection  in  accordance  with  Form  No.  1,  appended  hereto. 

2.  It  shall  also  be  his  duty  to  furnish  certiticates  to  each  passenger,  in  accordance 
with  Form  No.  3.  appended  hereto,  and  no  passenger  shall  be  permitted  to  leave  an 
infected  place  without  such  certificate.  No  person  having  fever  shall  be  allowed  to 
take  passage  on  such  train.  ,     .  , 

3.  All  cars  leaving  such  place  shall  be  thoroughly  cleansed,  and  fumigated  with 
sulphurous  acid  gas  by  burning  18  ounces  of  sulphur  for  every  1,000  cubic  feet  of 
space,  closing  the  car  tightly  for  six  hours  prior  to  leaving. 

4.  No  upholstered  car  shall  be  allowed  to  leave  a  dangerously  infected  place;  but 
passengers  shall  be  carried  from  such  place  to  the  transfer  station  (provided  for  in 
Rule  6)  in  open  pavilion  cars,  or  cars  furnished  with  wooden  seats  and  with  such 
facilities  for  ventilation  as  will  insure  thorough  exposure  to  the  open  air  during  the 

transit.  .     ,   n     i  • 

5.  All  baggage  shall  be  thoroughly  disinfected  at  or  near  the  station  betore  leaving, 
e!  At  a  pomt  not  less  than  five  miles,  and  as  near  this  distance  as  practicable,  from 

the'point  of  departure  from  an  infected  place,  there  shall  be  an  entire  transi'er  of  pas- 
seno-ers  and  baggage  to  other  open  x)avilion  cars  of  the  same  description  as  those  pre- 
8crit)ed  in  Rule'4,  which  cars  shall  not  enter  an  infected  district  except  as  provided 
for  in  Rule  1(5. 

7.  The  transfer  train  from  an  infected  place,  after  having  disembarked  its  passengers 
and  baggage  at  the  transfer  station,  shall  withdraw,  with  its  conductor  and  crew,  at 
least  one  mile  before  the  outbound  train  will  be  allowed  to  back  down  to  the  station. 
Both  trains  must  not  be  permitted  to  be  at  the  station  at  the  same  time,  and  the 
oSficer  in  charge  of  the  transfer  will  allow  no  communication  between  the  crews  of  the 
respective  trains. 

3.  This  transfer  shall  be  made  in  the  open  air,  under  the  supervision  of  a  medical 
officer,  and  as  far  from  a  habitation  as  possible,  and  no  person  wii  h  fever  sball  be  allowed 
to  proceed.  Neither  shall  any  peroon  be  allowed  to  proceed  without  the  certificate 
(Form  3)  prescribed  by  Rule  2. 

9.  The  medical  officer  at  the  transfer  station  shall  carefully  examine  the  conductor's 
certificate  (Form  1),  and  the  certificate  of  each  passenger  ( Form  3),  and  shjill  fill  up 
the  blanks  in  the  trannfer-station  certificate  attached  to  Form  3,  and  furnish  to  the 
conductor  of  the  outbound  train  his  certificate  (Form  2)  duly  made  out  to  accord  with 
the  results  of  his  examination. 

10.  The  pavilion  cars  from  the  transfer  station  may  be  attached  to  the  rear  of  any 
regular  train  at  a  point  not  less  than  five  miles  beyond  the  station,  and  passengers  and 
baggage  from  such  pavilion  cars  may  enter  the  regular  passenger  and  baggage  cars  of 
such  regular  train  after  having  been  carried  in  the  pavilion  cars  for  a  distance  of  not 
less  than  fifty  miles  from  the  infected  place,  but  not  sooner. 

11.  No  sleeping-car  shall  be  allowed  to  leave  a  dangerously  infected  place,  nor  shall 
any  sleeping-car  approach  nearer  such  place  than  a  point  five  miles  beyond  the  trans- 
fer station. 

12.  In  case  of  suspected  infection  of  a  passenger-car,  or  of  a  sleeping-car,  such  car, 
including  all  the  upholstery,  cushions,  curtains,  mattresses,  &c.,  shall  be  tho-oughly 
disinlected,  uiider  the  supervision  of  a  medical  officer,  and  shall  be  exposed  to  the  open 
air  for  at  least  twenty  days  before  being  again  used. 

13.  All  freight  shall  be  transferred  at  a  point  not  less  than  five  nor  exceeding  fifty 
miles  from  the  point  of  departure,  and  the  cars  from  which  such  freight  has  been 
transferred  shall  not  proceed  farther  on  the  road,  but  shall  be  returned  to  the  point 
of  departure.  The  freight  cars,  after  unloading,  shall  be  thoroughly  cleansed  by 
scrubbing,  disinfected,  and  ventilated 

14.  Mail  matter  and  mail  bags  shall  be  heated  to  a  temperature  of  two  hundred  and 
fifty  degrees  Fahrenheit,  or  should  be  otherwise  disinfected  before  they  are  sent  from 
infected  places. 

15.  If  yellow  fever  infect  a  place  situated  upon  a  line  of  railroad,  trains  of  all  kinds 
may  be  permitted  to  pass  through  without  stopping,  and  at  a  speed  of  not  less  than 
ten  miles  an  hour;  but  they  shall  not  take  on  passengers  from  such  infected  place 
except  as  hereinbefore  provided — namely,  after  transit  of  person  and  baggage  (in  such 
manner  as  shall  secure  free  exposure  to  the  open  air)  from  the  infected  place  to  a 
point  at  least  five  miles  distant,  where,  upon  presentation  of  the  proper  certificate 
(Form  3),  they  may  be  received  on  the  pavilion  cars  provided  for  such  purpose,  but 
from  which  they  sliall  not  enter  the  regular  cars  of  the  train  until  after  having  ridden 
at  least  fifty  miles  from  the  infected  place. 

16.  No  train  having  a  certificate  of  inspection  from  a  transfer  station  (Form  2),  and 
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no  passenger  having  certificate  (Form  3)  duly  vised  at  the  proper  transfer  station, 
shall  be  interfered  with  by  any  municipal  or  other  local  system  of  quarantine. 

17.  All  persons  leaving'  infected  places  by  other  modes  of  travel  than  those  herein 
provided  for  shall  be  required  to  obtain  certificates  according  to  Form  4,  appended 
hereto. 

[Form  No.  1.] 

I  hereby  certify  that  train  No.  — ,  on  the  Railroad,  ,  conductor, 

and  which  leaves  at  —  o'clock  —  m.,  this  day,  has  complied  with  all  the  rules 

and  regulations  recommended  by  the  National  Board  of  Health  for  trains  leaving  in- 
fected places. 

 ,  (signature) 

Inspecting  Officer. 

(Name  of  place.) 
(Date.) 


[Form  No.  2.] 

I  hereby  certify  that  train  No.  — ,  on  the  Railroad,  ,  conductor, 

has  not  been  nearer  the  city  (or  town)  of  than  —  miles;  that  the  passengers 

and  baggage  thereon  were  brought  to  this  station  in  open  pavilion  cars,  and  that  all 
the  rules  and  regulations  recommended  by  the  National  Board  of  Health  for  the  con- 
duct of  railway  travel  and  traffic  with  infected  places  have  been  complied  with  by 
this  train,  which  is,  therefore,  authorized  to  proceed  without  further  detention. 

(Name  of  transfer  station,  date,  and  signature.) 


[Form  No.  3.] 

(Same  as  ''Form  No.  2,"  of  1879.) 


[Form  No.  4.] 

( Same  as  ' '  Form  No.  3,"  of  1879. ) 


(Matter  on  pp.  29,  30,  31,  and  32,  pamphlet  of  1879,  unchanged.  To  "General  Ex- 
planations," on  p.  31,  add  the  ''Explanations"  on  p.  4,  ibid.) 


Bales  and  regulations  to  he  observed  and  enforced  hy  the  liealth  authorities  of  a  place  free 
from  infection,  having  communication  with  a  place  dangerously  infected  with  yellow  ft  ver. 

1.  No  steamboat  or  other  vessel,  or  railroad  train  or  other  conveyance,  or  persons,  from 
a  place  dangerously  infected,  shall  be  permitted  to  enter  a  non-infected  place  without 
having  certificates  of  the  forms  prescribed,  giving  evidence  that  they  have  complied 
with  the  rules  and  regulations  provided  for  conveyances  and  persons  leaving  danger- 
ously infected  places.  Boats,  trains,  and  persons  having  certificates  in  proper  form  that 
they  have  been  inspected  and  are  free  from  disease  shall  be  allowed  to  enter. 

2.  Inspections  to  ascertain  whether  these  rules  have  been  observed,  and  whether  it 
is  safe  for  the  conveyances  or  persons  to  enter  a  non-infected  place,  shall  be  made  out- 
side the  limits  of  such  place. 

3.  Separate  accommodations  must  be  provided  both  for  the  sick  and  for  the  well 
who  are  detained  for  observation. 


Bules  and  regulations  recommended  to  be  adopted  and  observed  when  yellow  fever  is  reported 
or  suspected  to  exist  in  any  town  or  place  in  the  United  States. 

GENERAL  EXPLANATIONS. 

A.  During  the  warm  season,  in  all  localities  in  any  way  exposed  to  contagion  of 
yellow  lever,  the  possibility  of  its  occurrence  should  never  be  lost  sight  of  by  physi- 
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cians,  and  when  it  is  known  to  be  present  in  any  place,  the  antecedents  and  diagno- 
sis of  every  ease  admitting  of  doubt  should  receive  special  attention. 

B.  Upon  an  outbreak  of  yellow  fever,  a  competent  medical  otlicer  should  be  assigned 
to  the  locality  as  health  officer,  to  enforce  the  following  rules  and  regulatioos : 

1.  Ail  physicians  . shall  report  to  the  health  authorities  with  the  least  possible  delay 
their  knowledge  or  belief  of  the  existence  of  the  first  cases  of  yellow  fever,  and  shall 
at  the  same  time  secure,  as  far  as  possible,  the  isolation  of  such  cases  pending  the  ac- 
tion of  the  health  authorities. 

'2.  Upon  the  receipt  of  such  report  the  health  authorities  shall  at  once  investigate 
the  case,  and  if  it  be  found  to  be  yellow  fever  or  a  case  admitting  of  reasonable  doubt, 
they  shall  at  once  have  the  patient  isolated  as  elfectually  and  completely  as  possible. 

3.  In  case  of  the  patient's  removal,  recovery,  or  death,  the  premises  occupied  by 
him  shall  be  thoroughly  disinfected,  and  the  clothing,  bedding,  and  other  articles 
which  have  been  exposed  to  infection  shall  be  either  burned  or  boiled  in  water  for 
not  less  than  thirty  minutes. 

4.  When  the  health  authorities  of  any  place  shall  first  discov^er  a  case  of  yellow  fever 
there,  they  shall  report  the  fact  at  once"^by  telegraph  to  the  National  Board  of  Healtn. 

5.  An  attempt  should  be  made  to  isolate  and  keep  under  observation  for  at  least 
five  days  all  persons  who  have  been  in  such  relation  to  the  first  case  or  cases  as  to 
make  it  possible  that  they  are  infected. 

6.  In  general,  no  place  shall  be  considered  dangerously  infected  until  at  least  one 
case  has  occurred  as  a  result  of  infection  incubating  within  the  place  itself. 

7.  When  a  place  is  declared  dangerously  injected  the  health  anthoiities  should  advise, 
and  use  every  effort  for,  the  removal  of  all  persons  liable  to  yellow  fever  to  a  place  or 
places  safe  from  danger  of  infection.  When  they  can  be  removed  to  only  a  short  dis- 
tance, it  is  better  to  locate  them  in  tents  in  the  open  air. 


[From  Bulletin  Xo.  46,  May  15,  1880.] 
ANNUAL  MEETING  OF  THE  NATIONAL  BOARD  OF  HEALTH. 

The  annual  meeting  of  the  National  Board  of  Health  was  held  in  the  city  of  Wash- 
ington, D.  C,  covening  on  May  4  and  adjourning  on  May  10,  ISt^O. 

The  Board  re-elected  its  former  officers,  and  revised  its  by-laws  and  appointed  com- 
mittees, as  follows : 

BY-LAWS  OF  THE  NATIONAL  BOARD  OF  HEALTH. 

1st.  The  officers  of  the  National  Board  of  Health  shall  consist  of  a  presid<?nt,  vice- 
president,  and  secretary. 

2d.  Ther(5  shall  be  an  executive  committee,  composed  of  the  president,  vice-presi- 
dent, secretary,  and  three  other  members. 

3d.  The  officers  of  the  Board  and  the  other  members  of  the  executive  committee 
shall  be  elected  by  ballot  at  the  first  annual  meeting  in  each  year,  the  nomination  to 
be  by  informal  ballot. 

4th.  The  duties  of  the  president  shall  be — 

First.  To  preside  at  all  meetings  of  the  Board  and  of  the  executive  committee. 

Second.  To  call  meetings  as  provided  in  the  act  creating  the  Board. 

Third.  To  make  requisitions  upon  the  Secretary  of  the  Treasury  for  snch  sums  as 
may  be  directed  by  the  Board. 

5th.  The  vice-president  shall  take  the  place  and  perform  the  duties  of  the  president 
when  absent. 

6th.  The  secretary  shall  keep  the  records  and  conduct  the  correspondence  of  the 
Board  and  of  the  executive  committee,  certify  to  the  correctness  of  all  vouchers  for 
expenditures,  and  perform  such  other  duties  as  the  Board  or  executive  committee  may 
from  time  to  time  direct,  and  he  shall  be  the  custodian  of  all  papers,  books,  and  other 
property  of  the  Board. 

7th.  The  executive  committee  shall  carry  into  effect  the  directions  of  the  Board, 
and  act  for  it  during  the  intervals  of  its  sessions,  reporting  such  action  to  the  next 
meeting, 

fith.  The  executive  committee  is  authorized  to  fill  any  vacancies  in  the  offices  or 
execnhvn  committee  occurring  in  the  intervals  of  the  meeiings  of  the  Board,  such  elec- 
tion to  hold  good  nntil  the  close  of  the  next  meeting  of  the  Board. 

9th.  No  purchases  shall  be  made  or  expenditures  incurred  except  by  order  of  the 
Board  or  of  the  execntive  committee,  and  the  executive  committee  shall  not  have 
power  to  incur  any  indebtedness  beyond  the  amount  of  funds  authorized  by  the  Board 
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to.be  drawn  by  the  president,  and  placed  to  tlie  credit  of  the  Board  witli  the  disburs- 

^^lOth^^^The  executive  committee  shall  be  considered  to  be  in  permanent  session,  and, 
in  the  interval  of  the  regular  meetings,  any  three  members,  of  whom  the  secretary 
shall  be  one,  shall  constitute  a  quorum,  and  be  authorized  to  transact  any  business, 
provided  there  be  a  concurrent  vote.  In  case  of  disagreements  the  secretary  shall  be 
required  to  report  the  fact  to  the  absent  members  and  solicit  an  expressum  of  their 
wishes  as  to  the  call  of  a  formal  meeting  of  the  whole  committee,  or  as  to  taking  a 
vote  bv  correspondence.  ,         .  ^  -.  t  ^  ^i 

11th":  All  bills  for  salaries  and  expenses  shall  be  duly  certified  by  a  member  ot  the 
Board  or  an  inspector  and  audited  and  approved  by  the  secretary  of  the  Board,  who 
shall  keep  an  accurate  record  of  such  vouchers  and  approvals. 

12th  The  standing  committees  of  the  Board  shall  be  as  follows,  each  to  be  c^omposed 
of  not 'less  than  three  members,  named  by  the  president,  with  the  exception  of  that  ou 
epidemic  and  contagious  diseases,  which  shall  consist  of  five  members : 


1.  On  epidemic  and  contagious  diseases. 

2.  On  registration  and  vital  statistics. 


3.  On  State,  municipal,  and  local  sanitary  legislation. 
4  On  quarantine  legislation— State,  national,  and  international. 
l*3th  The  re'^ular  meetings  of  the  Board  shall  be  semi-annual,  in  June  and  Decem- 
ber of  each  yea?,  at  a  day  and  place  to  be  fixed  by  the  executive  committee. 

14th.  The  president  shall  call  a  meeting  of  the  Board  whenever  five  members  make 
in  writing  or  by  telegraph  a  joint  request  to  him  to  that  effect. 


THE  NATIONAL  BOARD  OF  HEALTH. 


Pkeston  H.  Bailhache,  M.  D.,  U.  S.  M.  H.  S.,  509  Maple  avenue,  Le  Droit  Park, 

^sImuIl^M.  Bemiss,  M.  D.,  &c.,  558  St.  Charles  street.  New  Orleans,  La. 
John  S.  Billings,  M.  D.,  U.  S.  A.,  84  Gay  street,  Georgetown  D.  C. 
Henry  I  Bowditch,  M.  D.,  &c.,  113  Boylaton  street,  Boston,  Mass. 
James  L.  Cabell,  M.  D.,  &c..  University  of  Virginia,  Va. 
HosMER  A.  Johnson,  M.  D  ,  &c.,  4  Sixteenth  street,  Chicago,  lib 
Robert  W.  Mitchell,  M.  D.,  &c.,  34  Madison  street,  ^emp^s,  Teum 
Samuel  F.  Phillips,  Esq.,  Solicitor-General,  1119  K  street,  Washington,  D.  C. 
Stephen  Smith,  M.  D.,  &c.,  31  West  Forty-second  street,  ISew  York 
Thomas  J.  Turner,  M.  D.,  U.  S.  N.,  1227  M  street,  Washington  d.  C. 
Tullio  S.  Verdi,  M.  D.,  &c.,  815  Fourteenth  street,  N.  W.,  Washington,  D.  C. 


OFFICERS. 


James  L.  Cabell,  LL.  D.,  &c.,  president. 

John  S.  Billings,  Surgeon,  U.  S.  A.,  vice-president. 

Thomas  J.  Turner,  Medical  Director,  U.  S.  N.,  secretary. 


executive  committee. 

Dr  James  L.  Cabell,  Dr.  John  S.  Billings,  Dr.  Thomas  J.  Turner,  Dr.  Stephen  Smith, 
Dr.  Preston  H.  Bailhache,  Hon.  S.  F.  Phillips. 

committees. 

1.  On  epidemic  and  contaoious  diseases.-^.  M.  Bemiss,  R.W.Mitchell,  H.  A.  Johnson, 

^tJ:^^i^Jt^^stansUes.-J.  S  Billings,R.W  Mitchell  H.  A  JohnsoiL 
3.  On  State,  municipal,  and  local  sanitary  legislation. -B.  I.  Bowditch,  b.  I.  Phillips, 

^' A  ^^On  quarantine  legislation— State,  national,  and  international —S.  Smith,  S.  F.  Phil- 
lips, J.  L.  Cabell,  S.  M.  Bemiss,  P.  H.  Bailhache. 
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[From  BiiUetin  No.  51,  June  19,  1880.] 

RULES  AND  REGULATIONS  FOR  SECURING  THE  BEST  SANITARY  CONDI- 
TION OF  VESSELS,  INCLUDING  THEIR  CARGOES,  PASSENGERS,  AND 
CREWS,  COMING  TO  THE  UNITED  STATES  FROM  ANY  FOREIGN  PORT 
WHERE  ANY  CONTAGIOUS  OR  INFECTIOUS  DISEASE  EXISTS. 


[Prepared  by  the  Xational  Board  of  Health,  in  accordance  with  the  provisions  of  an  act  approved 
June  2.  1879,  entitled  "An  act  to  prevent  the  introduction  of  infectious  or  contagious  diseases  into  the 
United  States."J 

EXPLANATIONS. 

1.  The  object  of  the  following  rules  and  regulations  is  to  prevent  the  introduction 
into  the  United  States  of  "contagious  or  infectious  diseases." 

2.  The  following  diseases  are  recognized  as  "  conta^rious  or  infectious  diseases"  for 
thepurijoses  of  these  rules  and  regulations,  viz:  Asiatic  cholera,  yellow  fever,  plague, 
small-pox,  typhus  fever,  and  relapsing  fever. 

3.  An  "  infected"  port  or  place,  in  the  sense  of  these  rules,  is  a  port  or  place  at  which 
either  Asiatic  cholera,  yellow  fever,  or  plague  exists,  or  at  which  either  small-pox, 
relapsing  fever,  or  typhus  fever  exists  as  an  epidemic. 

4.  To  secure  the  "best  sanitary  conditiou"  of  a  vessel  the  following  points  should 
he  observed  by  the  owners,  agents,  or  master  of  such  vessel : 

A.  Exclusion  from  the  vessel,  as  far  as  possible,  of  persons  or  things  known  or  sus- 
pected to  be  infected. 

B.  Cleanliness,  dryness,  and  ventilation  of  the  vessel,  both  prelimioary  to  loading 
and  during  the  voyage. 

C.  Disinfection — that  is,  the  destruction  or  removal  of  the  causes  of  disease — which 
includes  measures  of  cleanliness,  ventilation,  fumigation,  &c. 

D.  The  crew  shall  not  be  allowed  liberty  on  shore  after  nightfall  in  suspected  local- 
ities. They  shall  not  be  allowed  to  sleep  on  deck  except  under  awnings.  The  fore- 
castle shall  be  well  ventilated  and  kept  dry.  Both  in  port  and  at  sea  the  bilge  shall 
be  pumped  out  each  morning  and  evening,  or  more  frequently  if  necessary.  The 
utmost  cleanliness  shall  be  observed  at  s^a  as  well  as  in  jjort.  Each  seaman  should 
have  two  suits  of  underclothing.  The  clothing  and  bedding  should  be  aired  every 
clear  day.  In  tropical  climates  the  men  should  be  required  to  wash  their  persons  and 
change  their  underclothing  every  evening  after  work  while  in  port,  and  each  working 
suit  should  be  washed,  dried,  and  aired  after  a  day's  use.  These  regulations  as  to 
clothing,  airing  of  bedding,  and  ventilation,  should,  as  far  as  possible,  be  observed  at 
sea  as  well  as  in  j)ort. 

RULES  AND  REGULATIONS. 

1.  All  merchant  ships  and  vessels  sailing  from  a  foreign  port  where  contagious  or 
infectious  disease  exists,  for  any  port  in  the  United  States,  must  obtain  from  tbe  con- 
sul, vice-consul,  or  other  consular  officer  of  the  United  States,  at  the  port  of  departure, 
or  from  the  medical  officer — where  such  officer  has  been  detailed  by  the  President  for 
that  purpose — a  bill  of  health  in  duplicate,  which  shall  be  a  clean  bill  or  a  foul  bill, 
and  which  shall  set  forth  the  sanitary  history  of  said  vessel,  and  that  it  has  in  all 
respects  complied  with  these  rules  and  regulations.  A  clean  bill  of  health  shall  be 
given  when  neither  Asiatic  cholera,  yellow  fever,  nor  plague  exists,  and  neither  small- 
pox, relapsin*^  fever,  nor  tyi)hus  fever  exists  as  an  epidemic  at  the  port  of  departure, 
and  the  condition  of  the  vessel  is  satisfactory;  and  in  such  case  it  shall  be  certified 
that  the  vessel  leaves  the  port  in  "free  pratique."  A  foul  bill  of  health  shall  be  given 
when  either  Asiatic  cholera,  yellow  fever,  or  plague  exists,  and  when  small-pox,  relap- 
sing fever,  or  typhus  fever  exists  as  an  epidemic  at  the  port  of  departure,  or  where 
the  sanitary  condition  of  the  vesvsel  is  unsatisfactory,  and  in  such  case  it  shall  be  cer- 
tified that  the  vessel  leaves  the  port  in  "  quarantine." 

2.  In  all  cases  of  doubt  as  to  whether  the  port  is  infected,  or  as  to  the  sanitary  con- 
dition of  the  vessel,  the  bill  shall  be  foul. 

3.  No  vessel  shall  have  more  thau  one  bill  of  health ;  but  if  she  1  ouches  at  other 
ports  on  the  passage,  that  fact  and  the  condition  of  those  ports  as  to  the  existence  of 
contagions  or  infectious  disease  shall  be  indorsed  uptm  the  original  bill  of  health  by 
the  consul,  vice-consul,  consular  officer,  or  medical  officer  of  the  United  States. 

4.  The  bill  of  health  shall  be  in  the  form  appended.    [Form  A.] 

5.  Each  consul,  vice-consul,  consular  officer,  or  medical  officer  of  the  United  States 
in  a  foreign  port  shall  keep  himself  thoroughly  acquainted  with  the  sanitary  condition 
of  the  port  and  its  vicinity,  especially  with  regard  to  the  existence  of  contagious  or 
infectious  diseases,  or  epidemics,  and  shall  upon  request  of  the  owner,  agent,  or  mas- 
ter make,  or  cause  to  be  made,  an  inspection  of  every  ship  or  vessel  bound  for  any  port 
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in  tlie  United  States,  and  give  the  bill  of  health  required  by  these  regulations.  Ves- 
sels carrying  a  foreign  flag  shall  be  inspected,  when  practicable,  in  company  with  the 
consul  or  consular  agent  of  the  nation  to  which  the  vessel  belongs 

6.  The  fee  for  such  inspection  shall  be  such  as  may  be  fixed  by  the  Secretary  of  the 
Treasurv  iu  accordance  with  law. 

7  The  certifying  officer  at  the  port  of  departure  shall  certify  whether  vessels  carry- 
ing* passengers  are  provided  with  the  means  of  carrying  out  the  provisions  of  sections 
4257  and  4263  of  the  Revised  Statutes.  ^  i  ^  ^t. 

Sec  4257  Every  such  vessel  so  employed  in  transporting  passengers  between  the 
United  States  and  Europe,  and  having  space  according  to  law  for  more  than  one  hun- 
dred such  passengers,  shall  have  at  least  two  ventilators  to  purify  each  apartment 
occupied  by  such  passengers ;  one  of  which  shall  be  inserted  m  t^he  after  part  and  the 
other  in  the  forward  part  of  the  apartment,  and  one  ot  them  shall  have  an  exhausting - 
cap  to  carry  off  the  foul  air,  and  the  other  a  receiving-cap  to  carry  down  the  Iresli  air. 
Such  ventilators  shall  have  a  capacity  proportioned  to  the  size  of  the  apartments  to 
be  purified,  namely:  If  the  apartments  will  lawfully  authorize  the  reception  of  two 
hundred  such  passengers  the  capacity  of  each  such  ventilator  shall  be  equa  to  a  tube 
of  twelve  inches  diameter  in  the  clear,  and  in  proportion  for  larger  or  smaller  apart- 
ments. All  such  ventilators  shall  rise  at  least  four  feet  six  inches  above  the  upper 
deck  of  any  such  vessel,  and  be  of  the  most  approved  form  and  construction.  If  it 
appears  from  the  report  to  be  made  and  approved,  as  provided  m  section  forty-two 
hundred  and  s3venty-two,  that  such  vessel  is  equallj^  well  ventilated  by  any  other 
means,  such  other  means  of  ventilation  shall  be  deemed  to  be  a  comphance  with  the 
nrovisions  of  this  section.  ,  ,  , 

Sec  42G3.  The  master  of  any  vessel  employed  in  transporting  passengers  between 
the  United  States  and  Europe  is  authorized  to  maintain  gooddisciphne  and  such  habits 
of  cleanliness  among  passengers  as  will  tend  to  the  preservation  ^f^^^  PJ«f 
health :  and  to  that  end  he  shall  cause  such  regulations  as  he  may  adopt  for  this  pur- 
pose to  be  posted  up,  bef  ore  sailing,  on  board  such  vessel,  m  a  place  accessible  to  such 
passengers  and  shal'l  keep  the  same  so  posted  up  during  the  voyage     fuf  master 
shall  cause  the  apartments  occupied  by  such  passengers  to  be  kept  at  all  times  m  a 
clean,  healthy  state ;  and  the  owners  of  every  such  vessel  so  employed  are  require  to 
construct  the  decks 'and  all  parts  of  the  apartments  so  that  f^^^  ^^^^!>^,*1^^^^^^^^^ 
cleansed  ;  and  also  to  provide  a  safe,  convenient  privy  or  water-closet  for  the  exclusive 
use  of  every  one  hundred  such  passengers.    The  master  sha  1  also,  when  he  weather 
Ts  such  that  the  passengers  cannot  be  mustered  on  deck  with  their  bedding,  and  at 
such  other  times  as-he  may  deem  necessary,  cause  the  deck  ^^^f^l'l^^,^^^^^ 
gers  to  be  cleansed  with  chloride  of  lime  or  some  other  equally  ««^^^f,^*/^™f^f 
Icent     And  for  each  neglect  or  violation  of  any  of  the  provisions  of  th  s  section  the 
master  and  owner  of  anf  such  vessel  shall  be  -verally  liable  to  h^^  court' wi^hin'the 
a  penalty  of  fifty  dollars,  to  be  recovered  m  any  circuit  or  district  court  withm  the 
Ws^iction  of  which  such  vessel  may  arrive  or  from  which  she  is  about  to  depart,  or 
at  any  place  where  the  owner  or  master  may  be  found.  , 

8  Every  vessel  before  taking  on  cargo  or  passengers  shall  be  clean  and  d^,  and  the 
cer  i^Tng^officer  may,  at  his  discretion,  require  that  it  shall  be  thonmghly  c  isinfected 
if  \aJfvSm:in  infected  port,  or  if  the  port  of  departure  be  itself 
ination  o£the  vessel  as  to  cleanliness  sha  1  be  made  before  the  cargo  is  ^ 
shall  extend  to  all  accessible  parts,  especial  care  being  taken  to  note  upon  the  bill  ot 
health  the  presence  of  decayed  wood. 

9.  Earth  and  porous  stone  shall  not  be  used  for  ballast  if  avoidable. 

10.  Merchandise  or  articles  known  to  be  infected  shall  not  be  received  or  taken  on 

^Tl.'^in  case  the  port  is  in  fected,  the  certifying  ^^^1^^^^  t^,'^* 

crew,  and  passengers  shall  be  examined  by  a  medical  officer  or  P^^^^^;^^"  f^^^^^^ 
that  purpose,  and  the  result  of  such  examination  reported  to  him  not  more  than  twenty- 
four  hours  before  certifying  to  the  bill  of  health.  1  +1,P  +vvPntv 

12.  Bills  Of  health  can  be  considered  valid  only  when  delivered  ^^^^^^^V  t^^^^^f^y- 
four  hours  last  preceding  departure..  If  the  ^epa^^f^^i^.^^^l^y^;!,^,^^^^^^^ 

the  bill  must  be         by  the  authority  delivering  it,  ^l^^'}}!^ ^I'^^^l'^' 

taken  place  in  the  sanitary  condition  of  the  port,  vessel  ^f^f^^"^^^,  te  no"fd  hi 

13.  When  the  port  of  departure  or  its  vicinity  is  that  fact  eHre' 
the  bill  of  health,  and  when  the  sanitary  or  other  loca  ^^'l^l'^^^;,^/ ,"\^h  ^^^^^^  "^^^ 
the  existence  of  such  infection,  the  bill  of  health  shall  give  the  date  of  the  deciaia 

^'Ti  The  existence  of  contagious  or  infections  disease  in  the  qnarantine  establishment 
of  a  port  shall  not  be  considered  cause  for  a toul  bill  of  health. 

15.  Physicians  attached  to  sea-going  vessels  shall  be  speciall.v 
duty  of  hatching  their  sanitary  condition  and  tiie  health  of  ^1^^ ;  o^^^^^s,  ci  .md 
passengers.    On  arrival  of  the  vessel  they  shall  report  to  the  health  officer  ot  the  poxt 
the  sanitary  history  of  the  voyage. 
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16.  In  case  of  the  occurrence  at  sea  of  Asiatic  cholera,  yellow  fever,  plague,  small- 
pox, relapsing  fever,  or  typhus  fev^er,  the  wearing  apparel  and  bedding  used  hy  those 
affected  with  such  disease  shall  be  boiled  for  not  less  than  two  hours  or  burnt  or  sunk. 

17.  Captains,  owners,  or  agents  of  vessels  shall,  at  the  port  of  departure,  bo  required 
to  answer,  under  oath,  to  the  consuls  or  sanit'ary  officers  all  questions  as  lo  the  sani- 
tary condition  of  the  vessel,  &c. 

18.  Whenever  any  vessel  shall  leave  an  infected  foreign  port,  or  having  on  board 
goods  or  passengers  coming  from  any  place  or  district  infected  with  Asiatic  cholera, 
yellow  fever,  or  plague,  shall  leave  any  foreign  port,  bound  for  any  port  iu  the  United 
States,  the  consul,  consular  officer,  or  other  representative  of  the  United  States,  at  or 
near  such  port,  may,  at  hi^  discretion,  immediately  give  information  thereof  by  tele- 
graph to  the  National  Board  of  Health  at  Washington,  D.  C,  reporting  the  name, 
date  of  departure,  and  port  of  destination  of  such  vessel.  The  cost  of  such  telegrams 
will  be  paid  by  the  National  Board  of  Health. 

19.  All  merchant  ships  or  vessels  from  any  foreign  port,  where  any  contagious  or 
infectious  disease  exists,  and  bound  for  any  port  of  the  United  States,  must^  present  to 
the  health  officer  at  the  quarantine  station  of  such  port  evidence  that  these  rules  and 
regulations  have  been  complied  with  in  order  that  such  vessel  may  enter  such  port, 
discharge  its  cargo,  and  land  its  passengers. 

[Form  A.] 

No.  .  Port  of  . 

THE  UNITED  STATES  OF  AMERICA.— NATIONAL  BOARD  OF  HEALTH. 

BILL  OF  HEALTH. 

I,  (consul,  consular  agent,  or  other  officer  empowered  by  law  to  sign), 

at  the  port  of   ,  do  hereby  state  that  the  vessel  hereinafter  named  clears  from 

this  port  under  the  following  circumstances  : 

Name  of  vessel :   . 

Tonnage :   . 

Apartments  for  passengers.  No.  . 

Destination  :  . 

•  Name  of  medical  officer  (if  any):  . 

Total  number  of  passengers:  First  cabin,  ;  second  cabin,   ;  steerage. 

Nature  (vessel-of-war,  ship,  schooner,  &c.) :   . 

Guns :   . 

Where  last  from :   . 

Name  of  captain :   . 

Total  number  of  crew :   . 

Cargo :   . 

Sanitary  history  of  the  vessel : 


1.  Sanitary  condition  of  vessel  (before  and  after  reception  of  cargo,  with  note  of  any 
decayed  wood).    Note  disinfection  of  vessel : 


2.  Sanitary  condition  of  cargo  : 


3.  Sanitary  condition  of  crew  : 


4.  Sanitary  condition  of  passengers : 


5.  Sanitary  condition  of  clothing,  food,  water,  air-space,  and  ventilation  (to  be  in 
quantity  as  required  by  Rev.  Stats.)  : 


6.  Sanitary  condition  of  port  and  adjacent  country — 
a.  Prevailing  diseases  (if  any)  : 
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6.  Number  of  cases  of  and  deaths  from  yellow  fever,  Asiatic  cholera,  plague,  small- 
pox, or  typhus  fever  during  the  week  preceding : 

6.  Number  of  deaths  from—  ' 


Number  of  cases  of — 

Yellow  fever,  

Asiatic  cholera,  

Plague,  . 

Small-pox,  -. 

Typhus  fever, 


Yellow  fever,  — 
Asiatic  cholera, 
Plague,   . 


Small-pox,   

Tyx)hus  fever, — 
Relapsing  fever, 


Relajising  fever,  . 

7.  Any  circumstances  affecting  the  public  health  existin 
to  be  here  stated :  , 


in  the  port  of  departure 


CLEAN, 


I  certifv  that  I  have  personally  inspected  the  said  vessel,  and  that  the  above  state- 
ments are  correct :  that  good  health  is  enjoyed  in  this  port  and  the  adjacent  country, 
without  anv  suspicion  of  yellow  fever,  Asiatic  cholera,  or  plague;  that  ufjtb^r  smal  - 
pox  nor  typhus  fever  exists  as  an  epidemic ;  that  the  sanitary  condition  cJt  the  vessel, 
cargo,  crew,  and  passengers  is  good ;  that  the  rules  and  regulations  prescribed  by  the 
National  Board  of  Health  have  been  complied  with,  and  that  the  [name  of  vessel] 

leaves  this  port  in  free  i^raftV^we,  found  for  ,  U.  S.  ot  A.  ^^^^  n 

^         J     ^      ^    ■  [Signature  of  medical  officer.  J 


Or, 

FOUL. 


I  certifv  that  I  have  personally  inspected  the  said  vessel,  and  that  the  above  state- 
ments are  correct,  and  that  she  leaves  this  port  bound  for  ,  U.  S.  of  A.,  in  ciuavaM- 

[Signature  of  medical  officer.  ] 

I  certify  that  the  foregoing  statements  are  made  by  ;  ~' "^V  "^^^  ^^"^ 

personally  inspected  said  ves'sel ;  that  I  am  satisfied  that  the  said  statements  are  cor- 
rect ;  and  I  do  further  certify  that  the  said  vessel  leaves  this  port  bound  lor  ,  m 

the  United  States,  in  pratique  [or  in  quarantine].  ,   ^  -^nrf 

In  witness  whereof,  I  have  hereunto  set  my  hand,  and  the  seal  of  office,  at  the  port 
of  ,  this  day  of  ,  18—  —  o'clock.  

^^^^^'^  ^Consul  General,  Consul,  Commercial  Agent,  Sanitary  Officer  et  aZ.] 

The  within  rules  and  regulations  are  true  copies  made  ^^^^  IJ^^^^^/^yj;'^^®'  ^^^^ 

President  National  Board  of  Health. 

Thos.  J.  Turner,  ^  ^  t,, 

(Secretary  of  National  Board  of  Health. 

The  foregoing  regulations  are  approved.  ^  ^  HAYES. 

June  17,  1880. 


CIRCULAR  No.  7. 

The  following  rules  govern  the  action  of  the  National  Board  of  Health  in  co-operat- 
in  '  with  and  afding  State  and  local  boards  to  enforce  the  rules  and  regu  ations  o  such 
boards  to  prevent  the  introduction  of  contagious  and  infectious  diseases  into  the  United 

^T'^^l'^:':i^^^  those  of  State  and  local  boards,  and  must  be 

sucii  as  are  approved  bv  the  National  Board.  The  National  Board,  in  its  circular  pub- 
1  shecMn  iL  Bulletin  No.  48,  May  29,  1880,  has  recommended  certain  regulatious  with 
retml  to  Iri^^  quarantine  for  adoption  by  State  '-^^^  loc^a  boards;  aTid  in  i^^^^^^^^ 
lefin  No.  50,  June  12,  in  1880,  pages  402-403,  it  has  advised  the  adoption  ot  certain 

Tpo  nlations  durinsr  the  existence  of  yellow  fever.  ,     .    .  ,   i„ 

It  should  be  observed  that  these  Recommendations  embody  general  principles  only 
the  encUn  view  being  to  protect  and  promote  the  public  health  by  measures  which 
nterfere  with  travel  Iv  traffic  as  little  as  possible  ;  in  other  words,  to  render  commerce 
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secure;  aud  (vnth  rare  exceptions)  not  to  put  an  end  to  or  even  suspend  it.  In  this  con- 
nection it  is  proper  to  add  that  non-intercourse  quarantines,  especially  by  local  authori- 
ties, are  not  approved  by  this  Board. 

2.  Applications  to  the  National  Board  of  Health  for  aid  should  be  made  by  or  through 
the  State  board  ;  or  in  case  there  is  no  State  board,  then  by  or  through  the  governor 
of  the  State,  and  should  be  accompanied  by  a  copy  of  the  rules  and  regulations  for  en- 
forcing Tvhich  aid  is  desired. 

3.  An  application  for  aid  must  give  details  of  what  is  required,  aud  the  estimated 
cost  for  each  item,  and  must  be  accompanied  by  an  official  certificate  from  the  gov- 
ernor of  the  State  or  the  mayor  or  other  chief  officer  of  the  municipality,  respectively, 
to  the  effect  that  there  are  no  State  or  municipal  funds  available  to  carry  out  the  par- 
ticular sanitary  measures  to  secure  which  the  application  is  made. 

4.  The  aid  furnished  by  this  Board  to  local  authorities  must,  as  a  general  rule,  be 
applied  to  other  objects  than  those  of  shelter  and  furniture,  which  should  be  furnished 
by  such  authorities.  Where,  however,  it  shall  be  otherwise  ordered,  the  local  authori- 
ties will  be  expected  to  account  to  this  Board  from  time  to  time  for  the  safe-keeping 
and  proper  use  of  the  furniture,  provisions,  medicines,  &c.,  so  furnished. 

5.  Whenever  this  board  shall  <  rder  the  erection  of  temporary  buildings,  or  provide 
any  buildings  for  the  purpose  of  quarantine,  the  necessary  contracts  therefor  shall  be 
subject  to  the  approval  of  the  Board  or  of  its  executive  committee. 

6.  Care  should  be  taken  that  the  officers  to  be  paid  from  funds  furnished  by  the 
National  Board  are  employed  only  in  such  number  and  for  such  time  as  there  is  actual 
need  of  their  services.  The  National  Board  of  Health  reserves  the  right  of  judging 
from  time  to  time,  by  means  of  reports  received  from  its  own  agents,  whether  such 
need  exists. 

7.  Funds  are  not  furnished  by  the  Treasury  to  Stato,  or  local  boards.  They  are 
placed  in  the  hands  of  the  disbursing  agent  of  the  National  Board  of  Health,  by  whom 
bills,  properly  certified  and  approved,  will  be  paid  by  check  on  Washington  or  New 
York.  All  bills  must  be  in  accordance  with  the  estimates  as  approved  by  the  Secre- 
tary'of  the  Treasury,  must  be  made  out  in  duplicate  on  forms  furnished  by  the  National 
Board,  and  be  certitied,  as  to  their  correctness,  by  some  authorized  officer  of  the  State 
or  local  board,  and  must  be  approved  by  some  member  or  inspector  of  the  National 
Board,  duly  authorized. 

All  bills  for  services  rendered,  or  for  articles  furnished  local  or  State  boards,  must 
be  sworn  to  by  the  person  rendering  the  service  or  famishing  the  articles. 

The  names  of  all  persons  whose  services  as  inspectors,  &c.,  are  to  be  paid  for  out  of 
its  funds  must  be  submitted  to  and  approved  by  the  National  Board. 

8.  State  and  municipal  boards  of  health  which  receiveaid  fromthis  boardare  requested 
to  furnish  weekly  reports  to  this  office  of  their  0{)eratious,  including  copies  of  orders 
issued  by  them  and  of  reports  made  to  them  by  their  quarantine  and  sanitary  inspect- 
ors with  reference  to  the  occurrence  of  cases  of  yellow  fever  and  to  measures  adopted 
for  isolating  such  cases ;  such  reports  to  be  presented  in  a  form  suitable  for  publication 
in  the  Bulletin. 

It  is  expected  that  at  the  close  of  the  season  a  full  report  will  be  made  by  boards  of 
health  to  the  National  Board  as  to  their  operations  in  carrying  out  those  rules  and 
regulations  in  which  the  National  Board  has  rendered  aid  and  co  operation,  and  it  is 
desired  that  copies  of  all  orders  issued  from  time  to  time  to  inspectors  shall  be 
promptly  furnished  to  this  Board. 

It  is  to  be  remembered  that  a  lull  account  of  its  expenditures  must  be  made  by  the 
National  Board  of  Health  to  Congress,  and  such  account  must  set  forth  these  expendi- 
tures in  detail,  and  exhibit  their  propriety  and  necessity. 

It  is  therefore  essential  that  State  and  municipal  boards  co-operate  with  the  National 
Board  in  supplying  material  for  such  an  account,  and  it  is  earnestly  desired  that  they 
preserve  and  furnish  due  evidence  of  the  propriety  of  each  item  of  their  expenditure 
for  both  persons  employed  and  articles  purchased  with  the  funds  in  question. 


APPEN1>IX  A3. 

REPORT  FOR  THE  QUARTER  ENDING  SEPTEMBER  30, 

1880. 


STATEMENT  OF  THE  EXPENDITURES  AND  OPERATIONS  OF 
THE  NATIONAL  BOARD  OF  HEALTH  FOR  THE  QUARTER 
ENDINO  SEPTEMBER  30,  1880. 

National  Board  of  Health, 
^\asUn(Jton^  D.  6\,  October  18,  1880. 

Hon.  John  Sherman, 

Secretary  of  the  Treasury. 
Sir  :  In  accordance  with  section  8  of  the  act  approved  June  2, 1879, 
entitled  'An  act  to  prevent  the  introduction  of  contagious  and  infec- 
tious diseases  into  the  United  States/'  the  following  statement  of  the 
operations  and  expenditures  of  the  National  Board  of  Health  for  the 
quarter  ending  September  30  is  respectfully  submitted  for  transmission 
to  Congress.  The  preparation  of  this  statement  has  been  postponed  for 
a  few  days  beyond  the  usual  period,  in  order  to  include  the  latest  intel- 
ligence respecting  an  outbreak  of  a  suspicious  disease  in  the  vicinity  of 
the  Mississippi  quarantine  below  New  Orleans,  in  regard  to  the  nature 
of  which  there  was  much  difference  of  opinion,  but  which  there  is  now 
every  reason  to  believe  was  a  mild  epidemic  of  yellow  fever,  as  will  be 
more  particularly  stated  in  another  i)art  of  this  report. 

SPECIAL  INVESTIGATIONS  AND  SANITARY  SURVEYS. 

1.  Since  the  date  of  the  last  quarterly  report  of  this  Board  the  sani- 
tary survey  of  selected  portions  of  Baltimore  City,  which  had  been 
undertaken  in  compliance  wdth  the  request  of  the  city  council,  as  set 
forth  in  a  correspondence  between  the  mayor  and  the  president  of  this 
Board,  a  copy  of  which  accompanied  the  quarterly  report  for  this  quar- 
ter ending  March  31,  has  been  comijleted,  and  tlie  report  of  Dr.  0.  W. 
Chancellor,  who  had  been  appointed  to  conduct  the  work,  has  been  for- 
warded to  the  mayor  for  transmission  to  the  council.  By  reference  to 
that  correspondence,  it  will  be  seen  that  in  consenting  to  institute  this 
survey  the  Board  expressly  disclaimed  authority  to  apply  the  funds  at 
its  disposal  to  purposes  of  local  sanitation.  Accordingly  the  survey  was 
ordered  ''not  with  the  view  of  relieving  that  municipality  of  any  part 
of  the  exi)ense  of  needful  sanitation,  but  in  order  to  demonstrate  to  its 
authorities,  by  means  of  the  results  of  such  a  partial  survey,  the  urgent 
necessity  for  prompt  action  on  the  part  of  the  council  looking  to  the 
completion  of  a  similar  survey  for  the  entire  city,  and  to  enforce  the 
recommendation  heretofore  made  by  this  Board  for  a  complete  system 
of  sewerage"  on  some  uniform  plan  to  be  selected  after  a  topographical 
survey  of  the  city  shall  have  been  made  by  competent  engineers.  It  is 
the  opinion  of  this  Board  that  the  method  at  present  in  use  for  the  dis- 
posal of  the  excremental  tilth  in  that  city  is  fraught  with  great  danger 
H.  Ex.  8  4  49 
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to  tlie  future  liealtli  of  the  community,  and,  iu  the  event  of  the  intro- 
duction of  infectious  disease,  may  imperil  all  the  s™^^ing  coun^^^^^^ 
2  The  investigation  bv  Prof.  Eaphael  Pumpelly,  of  the  United  States 
Geological  Survey,  on  the  influence  of  various  soils  upon  sanitation, 
esnecitdlv  with  regard  to  drainage  and  the  methods  ot  disposal  ot  ex- 
creta, promises  to  yield  results  of  much  scientific  interest  aiid  great 
practical  value.  At  the  request  of  Professor  Pumpelly,  Prof.  George 
A  Smyth  has  been  associated  with  him  in  conducting  this  investigation, 
wiiich  involves  a  continuous  series  of  very  elaborate  and  difficult  experi- 

"^a^^The  final  report  by  Col.  G.  E.  Waring  of  his  investigation  of  the 
flow  of  sewers  in  relation  to  their  sizes  and  gradients  has  been  received 
and  has  been  published  in  the  Bulletin  of  the  National  Board  of  Health, 
vol  2,  No.  6,  a  copy  of  which,  marked  F,  will  be  found  in  its  proper 
lolace  in  the  Appendix.  ,        ^  .  ^.  . 

4  The  final  report  of  Dr.  S.  E.  Chaille  of  his  work  m  connection  with 
the'llavana  Yellow  Fever  Commission,  an  outline  of  which  was  given 
in  his  prelimiiiarv  report  heretofore  transmitted  to  Congress,  lias  now 
been  received,  it  covers  500  pages  of  foolscap,  and  will  oc(^upy  from 
350  to  400  printed  octavo  pages.  Three  valuable  maps  accompany  the 
report,  viz,  A,  map  of  the  so-called  ^'yellow  fever  zone";  B,  map  of 
Cuba-  C,  map  of  '  Havana  and  its  harbor,"  ami  therewith  ot  ''Havana, 
its  harbor,  and  suburbs."  . 

It  is  believed  that  the  publication  of  this  report  will  prove  one  of  the 
most  valuable  contributions  ever  made  on  yellow  iever,  and  will  ud^ 
doubtedlv  be  exceedingly  useful  as  a  book  of  reference  on  the  subject  ot 
Xt  disease  as  it  exists  in  .Cuba.  It  is  therefore  hoped  that  Congress 
will,  at  the  approaching  session,  promptly  provide  for  it^  publication. 

5  Dr  G  M.  Sternberg,  of  the  United  States  Army,  who  was  associ- 
ated with  Dr.  Chaille  and  others  on  the  Havana  Yellow  Fever  Commis- 
sion, and  who  some  time  after  the  return  of  the  commission  from  Havana 
Avas  directed  to  continue  his  researches  upon  suspended  particles  in 
the  air  of  places  liable  to  infection,  has  recently  been  engaged  in  that 
work  in  the  city  of  i^ew  Orleans,  and  in  the  somewhat  kindred  work  of 
investigating  organized  particles  from  the  swamps  and  well-known 
malarial  regions  in  th.  vicinity  of  that  city,  with  the  view  of  verifying 
cr  else  disproving  the  observations  which  have  been  made  by  Klebs  and 
Tomassi  on  the  existence  of  spores  in  such  localities,  supposed  to  have 
a  causal  relation  to  malarial  fevers.  He  is  at  the  present  time  perform- 
ing physiological  experiments  on  living  animals,  with  reference  to  the 
determination  of  this  question.  .  xr  a   a    •  +^ o/i^ii 

(3.  The  investigation  by  Dr.  Charles  Smart,  U.  S.  A.,  into  the  adul- 
terations of  food  has  been  so  far  advanced  as  to  furnish  satisfactory 
proof  that  such  adulterations  are  sometimes  practiced,  and  to  make  it 
important  to  extend  inquiries  in  this  direction.  The  investigation  will 
accordingly  be  carried  on  during  the  remainder  of  the  year  at  least. 

NO^IENCLATUEE  OF  DISEASES. 

At  the  conference  held  in  Washington  on  the  6th  and  7th  of  May,  in 
accordance  with  a  request  of  the  ^rational  Board  of  Health  as  explained 
in  the  last  quarterly  report,  the  following  resolutions  offered  by  a  mem- 
ber of  this  Board  were  unanimously  adopted:  n  ^ 

Resolved,  That  the  nomenclature  published  by  the  Eoyal  College  ot 
Phvsicians  of  London  be  provisionally  adopted.     ^     '^^     ,   .      ,  ^ 

Resolved,  That  a  committee  of  five  be  appointed  by  the  chair,  whose 
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duty  it  shall  be  to  indicate  the  most  urgently  needed  additions  to  said 
nomenclature  at  tlie  present  time,  and  that  this  committee  shall  be 
instructed  to  confer  with  the  committee  of  the  Eoyal  College  of  Physi- 
cians ii;  charge  of  the  revision  of  said  nomenclature  with  reference  to 
obtaining  a  uniform  system  both  for  Great  Britain  and  her  colonies  and 
for  this  country." 

Eecognizing  the  great  importance  of  this  subject  in  connection  with 
its  bearing  on  the  means  of  securing  an  exact  registration  of  the  causes 
of  death,  this  Board  has  appropriated  the  sum  of  $500,  or  so  much 
thereof  as  may  be  necessary,  to  defray  the  expenses  of  a  selected  mem- 
ber of  the  committee  appointed  under  tlie  aboYe-cited  resolutions,  who 
shall  be  required  to  proceed  to  London  and  confer  with  the  committee  of 
the  Eoyal  College  of  Physicians  engaged  in  the  revision  of  the  standard 
nomenclature  of  diseases. 

The  report  of  the  committee  on  the  best  methods  of  tabulating  mor- 
tality statistics  is  now  ready  aud  will  be  promptly  published  in  the  Bul- 
letin of  the  National  Board.  There  is  good  reason  to  believe  that  the 
tables  i^repared  and  recommended  by  the  committee  will  be  promptly 
adopted  by  most  if  not  all  of  the  registrars  of  vital  statistics  in  the 
United  States. 

QUARANTINE. 

The  act  approved  June  2, 1879,  the  scope  of  whichvis  foreshadowed  by 
its  title,  ^^To  prevent  the  introduction  of  contagious  and  infectious  dis- 
eases into  the  United  States,"  and  the  various  requirements  of  which 
are  in  precise  conformity  with  the  import  of  that  title,  having  imposed 
upon  the  National  Board  of  Health  certain  obligations  looking  to  the 
protection  of  the  public  health  in  that  direction,  it  became  a  matter  of 
anxious  inquiry  with  the  Board  how  it  could  best  and  most  efiSciently 
perform  the  duties  prescribed  in  the  law.  The  decision  of  this  question 
with' reference  to  a  general  plan  of  operations  for  future  seasons  was, 
however,  of  necessity  left  in  abeyance  for  a  time,  by  reason  of  the  fact 
that  almost  immediately  after  the  promulgation  of  the  law  the  Board 
found  itself  confronted  by  an  alarming  outbreak  of  yellow  fever  in 
Memphis  and  by  the  occurrence  of  a  few  threatening  cases  in  Kew 
Orleans.  Subsequently  the  disease  appeared  in  various  other  localities, 
as  detailed  in  the  first  annual  report  of  this  Board,  which,  with  its 
appended  documents,  has  heretofore  been  transmitted  to  Congress. 
The  infection  having  been  already  introduced,  to  assist  the  authorities 
of  the  stricken  communities  in  their  efforts  to  stamp  out  the  disease,  as 
a  necessary  means  of  preventing  its  spread  to  other  States,  was  recog- 
nized by  the  very  highest  legal  authorities  of  the  general  government 
to  be  the  obvious  duty  of  the  Board  under  the  provisions  of  the  law 
which  defined  its  powers.  Owing,  it  is  confidently  believed,  to  measures 
recommended  by  this  Board  and  to  the  pecuniary  aid  extended  to  the 
authorities  of  the  endangered  communities  to  enable  them  to  carry  these 
recommendations  into  effect,  the  spread  of  the  disease  was  actually 
restrained  within  very  narrow  limits. 

This  very  desirable  result  having  been  accomplished,  and  the  period 
of  danger  of  further  developments  of  infection  being  i)ast  by  reason  of 
the  occurrence  of  early  frosts,  the  inquiry  again  i^ressed  itself  upon  the 
attention  of  the  Board  as  to  its  duties  with  reference  to  the  future  pre- 
vention of  the  introduction  of  contagious  and  infectious  diseases  into 
the  United  States  from  foreign  countries  and  from  one  State  into  another. 
In  this  connection  the  Board  did  not  overlook  the  great  imi)ortnnce  of 
maintaining,  in  the  localities  most  exposed  to  the  danger  of  the  impor- 
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tation  of  iufectious  diseases,  such,  an  habitual  condition  of  local  sanita- 
tion as  would  be  likely  to  render  the  poison  when  introduced  ab  extra, 
if  not  wholly  inoperative  y^t  much  less  potent  for  evil.  To  this  end  an 
elaborate  sanitary  survey  of  the  city  of  Memphis  was  made  by  order  of 
this  Board,  and  certain  measures,  especially  with  reference  to  sewerage 
and  repaving  of  the  streets,  were  recommended.  These  measures  were 
promjDtly  carried  into  effect  by  the  authorities  of  that  city,  and  we  may 
well  congratulate  the  citizens  of  that  stricken  and  impoverished  com- 
munity ui)on  the  results  of  their  manful  determination  to  bear  the  ex- 
penses incident  to  the  execution  of  the  improvements  recommended. 
^Totwithstanding  the  unexampled  mildness  of  the  past  winter,  which 
excited  the  fears  of  many  persons  lest  some  of  the  germs  of  the  disease 
which  prevailed  until  late  in  the  fall  might  retain  their  activity  through 
the  winter  and  cause  a  new  outbreak  this  year,  there  has  not  been  a 
shadow  of  suspicion  of  the  occurrence  of  a  single  case  of  yellow  fever 
during  the  year,  and  the  general  health  of  the  city  has  been  unusually 
good. 

With  a  similar  end  in  view  the  Board  sent  two  of  its  sanitary  inspect- 
ors over  to  the  Teche  country  in  Louisiana,  which  had  suftered  more  or 
less  seriously  from  the  invasion  of  yellow  fever  during  the  previous 
season,  in  order  to  ascertain  its  actual  sanitary  condition  and  what  had 
been  done  by  the  local  authorities  in  the  way  of  local  sanitation  as  a 
measure  of  prevention  against  the  recurrence  of  an  outbreak.  It  is  not 
unreasonable  to  ascribe  the  immunity  which  that  country  has  enjoyed 
the  past  summer  from  serious  invasions  of  disease,  in  part  at  least,  to 
greater  care  in  regard  to  sanitary  improvements  consequent  upon  the 
action  of  the  Board. 

But,  whatever  care  be  taken  in  regard  to  municipal  cleanliness,  it  is 
beyond  all  reasonable  question  that  infected  vessels  and  their  cargoes 
and  infected  articles  transported  by  railroads  may  plant  the  germs  of 
disease  in  even  the  most  cleanly  cities.  Accordingly,  the  municipalities 
which  resolutely  determined  to  exclude  the  infection  at  whatever  cost 
and  inconvenience  to  their  own  citizens  and  to  those  who  desired  to  hold 
commercial  intercourse  with  them,  are  accustomed  in  times  of  great 
danger  to  maintain  the  policy  of  absolute  non-intercourse,  enforcing 
this  policy  when  necessary  by  means  of  the  so-called  ''shot-gun  quaran- 
tine," the  barbarous  cruelty  of  which  has  been  made  familiar  to  the 
public  by. numerous  well-authenticated  incidents  of  the  epidemic  of 
1878.  The  efficiency  of  this  pohcy  was,  however,  abundantly  estab- 
lished by  the  immunity  enjoyed  by  numerous  towns  in  the  Valley  of 
the  Mississippi  which  adopted  it,  while  the  infection  prevailed  every- 
where around  them.  To  remove  all  occasion  for  the  use  of  such  a  meas- 
ure, by  securing  an  adequate  protection  of  the  public  health  with  the 
least  obstruction  to  trade  and  travel,  was  doubtless  the  motive  which 
led  to  the  passage  of  the  act  of  June  2,  which  had  for  its  end  the  pre- 
vention of  the  introduction  of  contagious  and  infectious  diseases  into 
the  United  States  from  foreign  countries  or  from  one  State  into  another, 
and  which  accordingly  made  it  the  duty  of  the  National  Board  of  Health 
to  co-operate  with  and  assist  State  and  municipal  boards  of  health  in 
their  efforts  to  secure  these  ends  by  means  of  quarantine  regulations. 
With  reference  to 

MARITIME  QUARANTINE 

as  a  means  of  preventing  the  introduction  of  disease  into  the  United 
States  from  foreign  countries  or  from  an  infected  port  of  one  State  into 
those  of  another  State  by  sea,  there  were  two  conceivable  ways  in  which 
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this  Board  might  attempt  to  render  aid  to  the  local  authorities.  One 
was  to  make  a  pro-rata  distribution  of  the  funds  at  its  disposal  and 
available  for  this  purpose  to  all  the  ports  of  entry  which  might  seem  to 
need  such  aid.  This  was  at  once  rejected  for  the  reason  that,  in  addi- 
tion to  other  more  or  less  potential  considerations,  such,  for  example, 
as  its  opposition  to  the  general  tenor  and  spirit  of  the  law  and  to  the 
ruhngs  of  the  Treasury  Department,  the  distributive  share  of  each  bene- 
ficiary would  have  been  so  small  as  to  render  the  act  practically  nuga- 
tory, inasmuch  as  a  complete  quarantine  establishment  is  somewhat  ex- 
peusive  with  the  original  construction  and  as  respects  the  annual  cost 
of  maintenance,  including  as  it  does  a  hospital  for  the  sick,  a  lazaretto 
lor  persons  not  sick  to  be  kept  under  observation  until  their  freedom 
from  infection  is  clearly  established,  a  warehouse  for  the  temporary 
storage  of  the  cargoes  of  infected  vessels,  wharves  to  facilitate  landing, 
lighters  for  conveying  disinfected  cargoes  to  the  wharves  of  the  port  of 
destination,  the  sea-going  vessels  being  sent  to  sea  and  thus  returned 
to  the  uses  of  commerce  in  the  shortest  practicable  time,  and,  finally, 
accommodations  for  the  quarantine  officer.  To  have  given  aid  to 
this  extent  to  all  the  exposed  ports  which  needed  it  on  the  South  At- 
lantic and  Gulf  coasts  would  have  required  more  than  ten  times  the 
amount  of  funds  under  the  control  of  the  Board.  The  only  alternative 
seemed  to  be  to  select  a  few  points  so  located  as  that  a  completely 
equipped  quarantine  station  at  each  of  them  might  avail  for  the  protec- 
tion of  the  intermediate  ports,  if  their  respective  authorities  would  re- 
quire all  infected  vessels  bound  for  such  ports  to  proceed  first  to  these 
tully-equipped  stations  in  order  to  undergo  appropriate  treatment.  In 
such  a  case  the  ports  themselves  would  need  only  the  services  of  an  in- 
specting officer  to  board  vessels  and  to  remand  to  the  nearest  national 
quarantine  station  such  as  had  improperly  attempted  to  enter  the  port 
against  the  published  directions  distributed  by  pilots. 

As  the  stations  thus  proposed  to  be  established  were  for  the  benefit 
not  ot  a  single  State  but  of  several,  it  was  considered  to  be  necessary 
and  every  way  desirable  to  work  them  through  the  agency  of  employes 
directly  responsible  to  the  Board.  The  authority  to  do  this  was  believed 
to  be  conferred  by  the  law  of  June  2, 1879,  ina.s^uch  as  it  would  be  in  aid 
ot  State  and  municipal  boards  of  health,  and  this  aid  was  to  be  extended 
at  their  request  and  with  their  active  co-operation.  The  Board  did  not 
however,  take  a  step  in  this  direction  until  it  was  fortified  by  the  opin- 
ions of  the  legal  advisers,  namely,  Solicitor-General  Phillips,  represent- 
ing on  this  Board  the  law  department  of  the  Government:  Judge  Por- 
ter, First  Comptroller  of  the  Treasury,  who,  under  the  law,  had  to  pass 
upon  all  its  accounts ;  and  of  Senator  Harris,  chairman  of  the  Committee 
on  Epidemic  Diseases,  which  had  framed  the  act  in  question.  In  the  opin- 
ion ol  the  latter  eminent  jurist  the  Board  would  have  been  derelict  of 
its  duty  it  It  had  failed  to  inaugurate  some  such  measure  for  the  pro- 
tection of  the  country  from  the  introduction  of  infectious  diseases  from 
abroad. 

In  undertaking  this  work  the  Board  had  the  advantage  of  the  re- 
markably successful  experience  of  the  quarantine  authorities  of  the 
fetate  ot  New  1  ork  in  protecting  not  only  the  ports  of  that  State  but  all 
tnose  ot^w  Jersey  and  Connecticut  which  are  reached  through  the 
harbor  of  iSew  York.  In  the  earlier  operations  of  that  quarantine  only 
the  vesse  s  bound  for  the  city  of  Kew  York  were  subjected  to  its  regula- 
tions, and  though  they  proved  effectual  to  exclude  the  direct  importa- 
tion ot  infectious  diseases,  it  was  soon  found  that  such  diseases,  having 
been  carried  up  the  Sound,  gained  admission  into  the  citvbv  land  from 
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ports  and  places  in  Connecticut.    This  led  eventually  to  the  subjecting 
to  the  regulations  of  the  l^Tew  York  quarantine  all  vessels  entering  the 
harbor,  whatever  might  be  their  ultimate  destination.    This,  it  is  be- 
lieved, has  been  done  without  special  legislation,  but  with  the  ready 
and  cheerful  acquiescence  of  the  authorities  of  New  Jersey  and  Connec- 
ticut.   In  like  manner  the  quarantine  station  in  Boston  Harbor  may 
avail,  and  to  some  extent  it  is  believed  has  availed,  for  the  benefit  of 
other  ports  on  the  New  England  coast.    On  the  South  Atlantic  and 
Gulf  coasts,  where,  owing  to  climatic  pecuharities  and  proximity  to  the 
peraianently  infected  ports  of  Cuba,  quarantine  treatment  of  vessels  is 
specially  necessary  for  the  public  safety,  there  are  no  wealthy  munici- 
palities able  to  protect  themselves  and  their  neighbors.  Periodically 
they  are  inflicted  with  disastrous  epidemics  which  entail  commercial 
losses  and  untold  misery  not  only  on  the  population  of  the  ports  first 
infected  from  abroad,  but  over  a  wide  extent  of  the  surrounding  coun- 
try.   In  the  opinion  of  this  Board  this  gigantic  evil  may  be  averted 
to"  a  very  large  extent  by  the  establishment,  at  a  comparatively  moder- 
ate expense,  of  a  few  completely-equipped  quarantine  stations,  which 
may  give  to  the  ports  of  the  South  Atlantic  and  Gulf  coasts  the  same 
protection  which  the  New  York  quarantine  has  secured  for  that  State 
and  for  the  ports  of  Connecticut  and  New  Jersey.    This  Board  ventures, 
at  the  hazard  of  incurring  the  charge  of  tedious  repetition,  to  bring 
this  subject  again  to  the  attention  of  the  honorable  Secretary  of  the 
Treasury  for  transmission  to  Congress,  in  view  of  the  fact  that  the  Com- 
mittee on  Appropriations,  to  whom  it  was  presented  during  the  last 
hours  of  the  recent  session  of  that  body,  were  not  fully  informed  of  the 
force  of  the  considerations  which  actuated  this  Board  in  taking  measures 
for  the  establishment  and  maintenance  of  the  quarantine  stations  m 
question.  _  ^ 

In  the  quarterly  report  of  this  Board  for  the  quarter  ending  June  30, 
after  adverting  to  the  importance  of  the  establishment  and  maintenance 
of  quarantine  stations  under  the  auspices  and  control  of  the  Board  at 
Hampton  Eoads,  Sapelo  Sound,  and  Ship  Island,  it  was  stated  to  be  a 
subject  of  regret  that  owing  to  recent  legislation  by  Congress  it  has  not 
been  possible  to  carry  out  these  views  except  in  a  very  partial  manner. 

'^The  funds  at  the  disposal  of  the  Board  have  necessitated,  m  the 
case  of  Hampton  Eoads,  a  temporary  abandonment  of  a  national  quar- 
antine, substituting  therefor  aid  to  the  local  authorities  by  the  loan  ot 
a  barge,  purchased  and  equipped  as  a  floating  hospital,  at  a  cost  not  to 
exceed  $6,000.  This  was  found  to  be  less  expensive,  and  in  all  other 
respects  much  better  than  to  repair  and  fit  the  hulk  of  the  Savannah, 
lying  at  the  navy-yard  at  Portsmouth,  Ya.,  which  had  been  courteously 
granted  for  the  use  of  the  Board  by  the  Secretary  of  the  Navy.  For  a 
like  reason  a  temporary  arrangement  has  been  made  at  the  Sapelo  bound 
station  by  the  use  of  hospital  tents  on  the  southern  end  of  Blackbeard 
Island,  and  by  the  purchase  of  a  steam-launch  for  boarding  vessels. 
The  erection  of  a  hospital,  lazaretto,  warehouse,  and  wharf  at  Ship  Isl- 
and had  already  proceeded  so  far  before  any  question  as  to  the  policy 
arose  as  to  make  it  highly  inexpedient  to  alter  the  original  plans  ot  the 
Board  in  respect  of  that  very  important  station."  ^ 

It  is  earnestly  hoped  that  Congress  will  make  adequate  provision  tor 
the  maintenance  of  this  station,  for  the  substitution  of  an  adequate 
equipment  at  Hampton  Boads  and  Sapelo  Sound,  in  lieu  of  the  tempo- 
rary  make-shifts  adopted  this  summer,  and  for  the  establishment  m 
Galveston  Bay,  or  elsewhere  on  the  coast  of  Texas,  of  a  station  lor  the 
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protection  of  its  extended  coast  line  between  Galveston  and  the  mouth 
of  the  Eio  Grande. 

The  municipalities  most  immediately  concerned  recognize  the  great 
value  of  these  national  quarantines,  and  earnestly  desire  that  the  ma- 
chinery which  will  secure  them  against  the  introduction  of  infection  from 
abroad,  and  thus  against  the  risk  of  becoming  the  means  of  transmit- 
ting infection  to  other  parts  of  the  United  States,  shall  be  perfected  and 
perpetuated.  There  is  a  partial  exception  to  this  remark  in  the  case  of 
[N'ew  Orleans,  where,  although  all  the  leading  representatives  of  its  com- 
mercial interests  are  kjiown  to  be  extremely  desirous  that  infected  ves- 
sels shall  be  required  to  proceed  to  the  national  quarantine  at  Ship  Island 
instead  of  coming  up  the  river  to  the  Mississippi  quarantine,  to  the  great 
jeopardy  of  the  population  of  the  surrounding  country  on  both  sides  of 
the  river,  the  wishes  of  the  community  have  been  thwarted  by  the  action 
of  the  State  board  of  health,  which  has  hitherto  repelled  all  offers  of  aid 
on  the  part  of  the  National  Board  looking  to  the  reception  and  treat- 
ment at  Ship  Island  of  infected  vessels  bound  for  the  port  of  i^'ew  Or- 
leans. This  action  of  the  State  board  of  health  of  Louisiana  has  caused 
great  dissatisfaction  and  alarm  on  the  part  of  the  people  of  the  Missis- 
sippi Valley,  who  believe  that  there  can  be  no  adequate  guarantee  of 
the  protection  of  the  public  health  throughout  the  valley  as  long  as  in- 
fected vessels  are  permitted  to  enter  the  Mississippi  Eiver.  This  belief,, 
and  the  consequent  distrust  of  ]S^ew  Orleans  entertained  by  the  health 
authorities  of  the  States  bordering  on  the  river  and  its  tributaries,  are 
expressed  in  firm  but  temperate  language  in  numerous  articles  of  the 
daily  press  and  in  official  ordinances  of  State  and  municipal  boards  of 
health.  Attention  is  specially  invited  to  ^^An  open  letter  to  his  excel- 
lency, the  chief  executive  of  the  State  of  Louisiana,"  addressed  to  that 
officer  August  14,  1880,  by  G.  B.  Thornton,  M.  D.,  and  John  Johnson, 
members  of  the  State  board  of  health  of  Tennessee.  Copies  of  these 
several  papers,  marked  B,  are  hereto  annexed. 

The  immediate  occasion  for  the  course  adopted  by  the  authorities  of ' 
Tennessee  and  Mississippi,  as  alluded  to  in  these  papers,  was  the  arrival 
of  the  bark  Excelsior  at  Xew  Orleans  after  a  detention  of  eleven  days 
at  the  Mississippi  quarantine,  and  the  occurrence  of  a  fatal  case  of  yel- 
low fever  among  the  crew  during  the  discharge  of  its  cargo  of  coffee. 
As  soon  as-  it  was  clearly  established  that  the  case  in  question  was  one 
of  yellow  fever  the  vessel  was  ordered  back  to  quarantine,  where  four 
other  cases  occurred  on  board  said  vessel,  of  which  two  were  fatal. 

While  the  State  board  of  health  of  Louisiana  has  thus,  in  defiance  of 
the  demands  of  the  health  authorities  of  the  neighboring  States,  whose 
interests  are  so  vitally  concerned,  declined  to  accept  the  offer  of  the 
National  Board  to  receive  and  disinfect  vessels  clearing  for  New  Orleans 
from  infected  ports,  the  authorities  of  all  the  ports  between  that  city 
and  Cedar  Keys  have  signified  their  purpose  to  direct  all  infected  vessels 
to  report  to  the  national  quarantine  at  Ship  Island  before  proceeding  to 
their  ports  of  destination. 

In  like  manner  the  health  authorities  of  the  ports  of  the  South  At- 
lantic coast  have  solicited  the  establishment  of  a  national  quarantine 
in  Sapelo  Sound,  and  have  instructed  pilots  to  make  inquiry,  in  all  cases 
before  boarding,  as  to  the  sanitary  condition  of  the  vessels  destined  for 
these  ports,  and  to  order  all  vessels  having  sickness  on  board,  or  on 
which  serious  cases  have  occurred  during  the  voyage,  to  proceed  at  once 
to  the  national  quarantine  at  Sapelo." 

The  period  of  danger  with  reference  to  the  introduction  of  yellow  fever 
into  the  United  States,  for  the  present  season,  being  well-nigh  past, 
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measures  liave  been  takeu  to  discontinue  operations  at  Sapelo  Sound, 
and  to  reduce  tlie  force  at  Ship  Island  by  relieving  the  present  quaran- 
tine officer,  Dr.  Martin,  wlio  will  be  placed  on  tlie  reserve  list,  and  by 
directing  Dr.  Collins,  late  supervising  sanitary  inspector  at  New  Orleans, 
to  take  charge  of  the  public  property  on  the  island  and  to  perform  the 
duty  of  boarding  and  inspecting  all  vessels  which  may  require  it  during 
his  stay  at  that  station.  These  measures  have  been  taken  in  conformity 
with  the  suggestions  and  advice  of  Dr.  Bemiss,  a  member  of  this  Board, 
who  has  had  the  general  supervision  of  its  work  in  New  Orleans  and  the 
surrounding  country,  and  especially  of  the  operations  at  the  Ship  Island 
quarantine.  It  should  be  borne  in  mind  that  yellow  fever  prevails  in 
Havana  during  every  month  of  the  year,  and  that  in  mild  winters  the 
ports  of  the  gulf  coasts  would  probably  not  be  exempt  from  the  risk  of 
a  general  infection  if  infected  vessels  were  permitted  to  come  to  their 
wharves. 

As  connected  with  this  arrangement  for  the  winter,  it  may  be  stated 
that  the  aid  heretofore  extended  to  the  health  authorities  of  the  towns 
on  the  gulf  coast,  between  New  Orleans  and  Pascagoula,  has  been  sus- 
pended by  placing  on  the  reserve  list  the  several  sanitary  inspectors 
at  the  ports  of  Hancock  and  Harrison  Counties,  on  the  Mississippi  Sound. 

INTERSTATE  QUARANTINE. 

In  conformity  with  the  views  and  purposes  expressed  in  former  reports 
of  this  Board,  especially  in  the  last  quarterly  report,  the  systematic  in- 
spection by  paid  agents  of  the  Board  at  New  Orleans,  Vicksburg,  Mem- 
phis, and  Cairo,  of  vessels  bound  for  various  points  on  the  Mississippi 
above  New  Orleans,  and  at  Bayou  Sara  of  vessels  proceeding  up  the 
Eed  Eiver,  has  been  in  successful  operation  during  the  summer  under 
the  constant  supervision  and  direction  of  Dr.  E.  W.  Mitchell,  of  Mem- 
phis, a  member  of  this  Board,  and  has  been  productive  of  the  best  results 
in  giving  confidence  to  other  communities  otherwise  disposed  to  estab- 
lish a  rigid  quarantine  against  the  city  of  New  Orleans  on  the  bare  sus- 
picion of  the  existence  of  a  single  case  of  yellow  fever  in  that  city. 

Exception  was  taken  by  the  State  board  of  health  of  Louisiana  to  an 
Ol  der  alleged  to  have  been  given  by  an  agent  of  the  National  Board, 
prohibiting  the  shipment  to  Mobile  and  to  ports  and  places  in  the  State 
of  Mississippi  of  coffee  from  the  infected  bark  Excelsior,  on  which,  as 
just  recited,  several  cases  of  yellow  fever  had  originated  shortly  after 
the  handling  of  its  cargo  at  the  city  wharves.  In  point  of  fact  the  order 
in  question  emanated  from  the  health  authorities  of  Mobile  and  Missis- 
sippi, and  was  promulgated  by  their  authority  by  Dr.  Eice,  an  agent 
of  the  National  Board,  with  the  simple  view  of  warning  shippers  that 
the  article,  if  shipped,  would  be  declared  contraband  of  quarantine,  and 
would  not  be  permitted  to  enter  the  ports  referred  to.  The  State  board 
of  health  of  Louisiana  had  previously  been  informed  by  an  official  com- 
munication (copy  hereto  attached,  marked  C)  from  the  president  of  this 
Board  that  the '  latter  disclaimed  any  authority  to  interfere  with  the 
shipment  of  goods,  or  even  to  make  inspections  of  steamboat  freights, 
except  at  the  request  of  the  owners  or  captains  of  the  boats,  and  the 
State  board  had,  through  its  president,  united  in  an  earnest  application 
to  the  National  Board  to  make  tbese  inspections,  not  only  of  river  craft, 
but  also  of  railroads  leading  out  of  the  city,  on  the  ground  that  both 
were  essential  to  give  confidence  to  other  communities.  It  is,  indeed, 
true  that  the  value  to  New  Orleans  of  these  inspections,  in  securing  it 
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from  needless  restrictions  on  its  commerce,  Avhicli  otherwise  would  have 
been  imposed  by  neighboring  States,  can  scarcely  be  exaggerated. 

An  order  to  suspend  these  inspections  by  the  15th  September  for 
railroads,  and  by  the  end  of  the  month  for  river  craft,  had  been  issued, 
when  an  earnest  request  was  made  by  the  authorities  of  Yicksburg, 
Miss.,  to  reconsider  the  order  so  far  as  the  river  inspection  service  at 
that  station  was  concerned.  In  compliance  with  this  request  the  period 
was  extended  to  the  15th  October.  The  request  was  based  upon  an  ap- 
prehension that  an  alarming  outbreak  of  serious  disease  near  Point  a  la 
Hache.  in  the  \'icinity  of  the  Mississippi  quarantine,  might  prove  to  be 
an  epidemic  of  yellow  fever,  which  had  originated  in  the  cases  occur- 
ring on  the  infected  bark  Excelsior.  Such,  indeed,  was  the  deliberate 
opinion  of  several  competent  physicians,  and  especially  of  Dr.  G.  M. 
Sternberg,  of  the  United  States  Army,  who  has  had  a  large  exi)erience 
in  yellow  fever  epidemics,  and  has  made  a  special  study  of  the  charac- 
ter of  the  disease  both  in  the  United  States  and  in  Havana,  as  a,  mem- 
ber of  the  yellow  fever  commission  apj)ointed  by  this  Board  to  proceed 
to  the  latter  place  in  order  to  investigate  the  nature  of  the  fever  in  a 
locality  where  it  has  become  permanently  endemic.  When  this  opinion 
was  made  known,  a  communication  was  addressed  to  the  State  board 
of  health  of  Louisiana  by  Dr.  S.  M.  Bemiss,  the  local  representative  of 
the  Xational  Board  in  Xew  Orleans,  offering  pecuniary  aid  to  prevent 
the  spreading  of  the  disease.  This  ofier  was  declined  on  the  ground 
that  there  was  no  yellow  fe^  er  in  or  near  the  city  ;  whereupon,  at  the 
request  of  the  citizens  of  New  Orleans,  a  further  investigation  was  made 
by  a  commission  consisting  of  Dr.  J.  P.  Davidson,  of  the  State  board, 
Dr.  Sternberg,  U.  S.  A.,  and  Dr.  J.  D.  Bruns,  of  New  Orleans.  A  ma- 
jority of  this  commission  came  to  the  conclusion  that  the  disease  in 
question  was  not  yellow  fever,  but  a  severe  form  of  malarial  fever,  prob- 
ably caused  by  miasma  from  rice  fields  in  the  vicinity.  From  this 
opinion  Dr.  Sternberg  has  expressed  dissent,  reiterating  the  emphatic 
expression  of  his  belief  that  the  disease,  which  is  mainly  confined  to 
young  persons,  is  a  mild  form  of  yellow  fever ;  and  in  this  opinion  Drs. 
Bemiss  and  Mitchell,  members  of  this  Board,  who  have  had  a  large 
experience  in  connection  with  yellow-fever  epidemics  in  New  Orleans 
and  Memphis,  have  offtcially  expressed  their  concurrence.  Their  reports 
and  other  papers  relating  to  this  question  have  been  published  in  the 
Bulletin,  No.  16,  a  copy  of  which  is  hereto  appended,  marked  D.  It 
should  be  added  that  shortly  after  the  reception  of  these  reports  the 
existence  of  an  undoubted  case  of  yellow  fever  within  the  limits  of  the 
city  was  announced  in  an  official  telegraphic  dispatch  to  this  office, 
signed  by  Dr.  Bemiss  and  by  Dr.  Loeber,  acting  president  of  the  State 
board ;  and  Dr.  Bemiss,  in  an  official  communication  dated  October  6, 
states  that  other  cases,  probably  as  undoubted  as  this,  have  occurred  in 
and  near  the  city. 

AID  TO  THE  DISTRICT  OF  COLUMBIA. 

Information  having  been  received  at  this  office  from  Havana,  Cuba,  of 
the  sailing  from  that  port  on  the  24th  August  of  an.  infected  vessel,  the 
Emma  J.  Lewis,  bound  for  Washington,  the  same  was  promi^tly  com- 
municated to  the  health  officer  of  the  District,  Dr.  Smith  Townshend, 
and  on  his  application  for  aid  to  prevent  the  introduction  of  yellow  fever 
into  the  District  of  Columbia  a  requisition  was  made  for  the  sum  of  $250 
to  enable  him  to  employ  a  sanitary  inspector  with  authority  to  stop  at 
the  District  limits  all  suspected  vessels. 
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It  sliould  be  added  that  the  vessel  in  question  has  not  arrived  within 
the  jurisdiction  of  the  District,  nor  is  it  known  that  she  has  appeared 
within  the  capes  of  Virginia.  . 

A  statement  of  the  expenditures  of  the  Board  for  the  quarter  is  here- 
with respectfully  submitted.  X 

J.  Li.  0Ai3jDiL/L, 
President  National  Board  of  Health. 

T.  J.  TUENER, 
Secretary  National  Board  of  Health. 


Statement  of  the  expenditures  of  the  National  Board  of  Health  for  quarter  ending  September 

30.  1880. 


On  what  account. 


1-5  . 

«<H  O 

O  CO 


2, 075  06 


Floating  quarantine  on  Mississippi  River  

Ship  Island  quarantine  

Blackbeard  Island  quarantine  

Elizabeth  River  quarantine  

Aid  to  Pensacola,  Fla  

Aid  to  Pascagoula,  Miss  

Aid  to  Hancock  County,  Mississippi  

Aid  to  Harrison  County,  Mississippi  

Aid  to  State  board  of  health,  Louisiana  

Aid  to  State  board  of  health,  Texas  

Aid  to  Charleston,  S.  C  

Havana  commission  -  v." "  V ' 

Pay  and  expenses  inspectors  at  Havana,  Memphis,  &c . 

Special  scientific  investigations  -  

Pay  and  expenses  members  of  the  Board  

Storage  of  tents,  &c  - - •  ■  ■  ■ '  r;^'" V 

Printing  of  the  Bulletin  of  the  National  Board  of 

Health  

Printing  of  blanks,  &c  

Pay  of  clerks,  messengers,  &c  

Rent,  light,  and  fuel  

Telegrams  

Furniture,  stationery,  &c  •  i\V " " 

Miscellaneous  expenses  N"ational  Board  of  Health. . 

Total  for  the  quarter  ending  September  30,  1880   1   17,  520  89 

From  the  date  of  organization  of  the  Board  to  June  30,  1879,  there 
From  June  30,  1879,  to  June  30,  1880,  there  was  expended  


$4, 001  05 
5,222  57 
2  12 


IS  . 
o '-' 


$3,  676  94 
1, 285  08 
332  56 
1, 762  50 
545  67 


28  50 
665  00 


1, 861  00 
82  30 
634  05 
103  50 

1, 103  03 
9  52 
1, 508  03 
105  40 
12  28 
748  30 
52  68 


40  20 
662  30 

1,  530  05 
144  40 

1, 102  36 
157  25 

596  86 
46  74 
1, 483  83 


^2,  310  40 
5, 229  63 
2, 432  74 
555  25 
574  90 
97  58 
319  35 
325  20 
825  00 
125  00 


48  09 
17  50 
130  77 


1, 678  10 
623  03 
822  79 


448  00 
116  39 
1,  458  53 
107  00 
35  74 


59  41 


14,  256  60  I  18, 144  04 
was  expended  


Total  amount  expended  by  the  Board  from  date  of  organization  

Total  amount  expended  at  Ship  Island  quarantine,  including  purchase  of  boats,  construc- 
tion of  wharves  and  buildings,  and  maintenance  of  same,  has  been  .........  •-■--••--■■„■ 

Total  amount  expended  for  purchase  of  boats,  establishing  stations,  and  maintenance  ot 
the  Mississippi  River  inspection  service  


QUARANTINE  IN  NEW  ORLEANS. 

An  open  letter  to  Ins  excellenci/  the  chief  executive  of  the  State  of  Louisiana. 

Memphis,  Tenn.,  August  14,  1880. 
Sir-  In  view  of  recent  public  and  official  strictures  upou  the  Tennessee  State  board 
of  heaitb,  on  account  of  its  order  issued  July  14,  concerning  the  sanitary  supervision 
of  intercourse  with  New  Orleans  during  the  existence  of  a  threatened  danger  to  the 
public  health  of  the  Mississippi  Valley,  it  seems  fitting  that  the  ^«P^/^»^f  ^^^^^^^^^ 
State  board  resident  in  this  city,  and  who  arc  largely  responsible  for  that  order,  should 
take  some  cognizance  of  those  criticisms.  

^  For  "A,"  see  Appendix  G-,  post. 
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It  ought  to  be  entirely  lumecessary  to  say  tlaat  uothiugbut  the  kiiuUiest  feelings  do 
or  can  exist  toward  New  Orleans  from  Memphis  and  the  State  of  Tennessee.  We  be- 
lieve our  interests,  if  not  identical,  are  at  least  so  much  in  common,  that  whatever 
helps  or  hurts  New  Orleans,  helps  or  hurts  Memphis  and  the  rest  of  the  valley.  If, 
however.  New  Orleans  brin^  harm  to  herself  by  neglecting  proper  precautions  (for 
example,  in  the  admission  of  vessels  from  ports  infected  with  yellow  fever),  then  the 
law  of  self-preservation  demands  that  the  rest  of  the  valley,  which  has  been  so  often 
scourged  through  New  Orleans,  shall  take  such  steps  as  may  be  needed  to  confine  that 
harm,  if  possible,  to  the  community  which  has  permitted  it  through  negligence  or  in- 
difference. 

While  such  steps  may  be  taken  reluctantly,  and  with  regret  that  the  necessity 
for  them  exists,  the  authorities  charged  with  the  protection  of  the  public  health  can- 
not hesitate  to  do  their  sworn  duty.  It  was  with  this  conviction  that  the  order  in 
question  was  issued — an  order  which,  it  should  be  noted  in  passing,  applied  mainly  to 
articles  described  in  the  printed  rules  and  regulations  of  the  Louisiana  State  board  of 
health  as  being  dangerous  under  such  circumstances  as  those  attending  the  Excelsior 
affair,  and  which  that  board  declares  should  be  subjected  "to  obligatory  quarantine 
and  purification."  (See  "Rules  and  Regulations  Louisiana  State  Board  of  Health, 
1880,"'  page  8.) 

That  the  order  of  the  Tennessee  board  of  health  was  wise,  timely,  and  beneficent  in 
its  workings  there  is  ample  evidence,  aside  from  any  interested  testimony  of  the  board 
itself.  It  is  not  too  much  to  say  that  its  prompt  publication  arrested  a  fast-growing 
tendency  to  panic  and  preparation  for  local  "shot-gun"  quarantines,  begotten  of  the 
alarming  announcement  of  an  outbreak  of  yellow  fever  on  a  coffee  ship  in  New  Orleans, 
the  details  of  which  were  recited  at  a  meeting  of  the  Louisiana  State  board  of  health, 
on  July  12.  and  upon  the  published  report  of  which  the  Tennessee  order  was  based. 
Had  the  order  been  longer  delayed,  or  not  issued  at  all,  past  experience  forces  the 
conviction  that  travel  would  have  been  impeded  and  traffic  more  or  less  completely 
interrupted. 

That  the  requirements  were  not  made  more  stringent,  and  did  not  impose  greater 
restrictions  upon  commercial  and  personal  intercourse  between  New  Orleans  and  the 
State  of  Tennessee  is  due  solely  to  the  confidence  reposed  in  the  inspection  service  of 
the  National  Board  of  Health,  both  at  New  Orleans  and  throughout  the  valley.  In 
the  absence  of  this  agency  it  would  have  been  the  imperative  duty  of  the  State  board, 
and  of  local  boards  throughout  the  State,  to  recommend  the  absolute  projiibition  of  all 
freight,  and  a  quarantine  of  observation  for  all  compromised  passengers,  from  New 
Orleans,  until  a  sufficient  period  had  elapsed  to  determine  whether  the  five  cases  and 
three  deaths  from  yeliow  fever  among  the  crew  of  the  Excelsior,  and  her  3,600  sacks 
of  presumably  infected  coffee,  were  to  be  the  seeds  of  another  epidemic,  as  the  single 
case  from  the  Valparaiso  was  the  seed  of  the  epidemic  of  1873,  with  its  harvest  of 
16,000  cases  and  4,000  deaths  in  Shreveport,  and  Memphis,  and  Montgomery,  Ala.,  and 
Calvert,  Tex.,  and  other  places;  or  as  the  single  case  from  the  Emily  B.  Souder  was 
the  insignificant  and  uncared-for  beginning  of  the  wide-spread  pestilence  of  1878. 

It  is  submitted  to  your  excellency,  and  to  the  public,  that  the  inconvenience  and 
pecuniary  losses  caused  by  this  admission  of  a  vessel  from  an  infected  port  into  the 
port  of  New  Orleans  in  midsummer,  bear  no  comparison  to  the  cost  (aside  from  the 
question  of  human  life)  which  similar  action  has  entailed  in  the  past. 

How  far  the  State  board  of  health  of  Louisiana  is  to  be  credited  with  the  good  for- 
tune that  an  epidemic  has  not  yet  resulted  from  the  Excelsior  it  is  not  our  province  to 
discuss.  But  it  is  entirely  proper  to  assert,  in  the  light  of  what  has  since  occurred, 
that  the  orders  of  the  State  boards  of  health  of  Mississippi  and  Tennessee  averted  a 
panic,  prevented  the  interruption  of  travel  and  traffic,  and  restored  confidence  through- 
out the  valley  of  the  Mississippi  in  many  communities  which  have  not  yet  forgotten 
the  history  of  the  year  1878. 
Very  respectfully, 

G.  B.  THORNTON,  M.  D., 
JOHN  JOHNSON, 
Members  Tennessee  State  Board  of  Htalth. 


The  following  circular  has  been  issued  by  the  State  board  of  health  of  Tennessee 
relating  to  comm^ce  with  New  Orleans : 

Office  of  State  Board  of  Health, 

Nashville,  Tenn.,  July  14,  1880. 
Whereas  one  death  from  yellow  fever,  and  two  other  cases,  have  occurred  in  New 
Orleans  among  the  crcv*-  of  the  coffee  ship  Excelsior,  from  Rio  de  Janeiro;  and 

Whereas  the  history  of  said  ship,  as  recited  at  a  meeting  of  the  Louisiana  State 
board  of  hoa'th,  held  in  the  city  of  New  Orleans  on  the  12th  instant,  conclusively 
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shows  that  the  vessel  and  her  cargo  are  infected  with  yellow  fever  5  that  her  infected 
cargo  is  now  stored  in  a  warehouse  in  that  city ;  and  that  her  captain,  some  members 
of  her  crew  and  a  large  number  of  visitors,  as  well  as  the  persons  (seventy-five  or  more) 
who  were  eno-aged  in  and  about  said  infected  vessel  in  breaking  out  cargo,  and  m 
handling,  dra'ying,  and  storing  her  infected  merchandise,  are  scattered  throughout 

said  city ;  and  .      ,        ,      i     ixi  ^xt_- 

Whereas  this  board  is  charged  with  the  duty  of  protecting  the  pubhc  health  of  this 
commonwealth  against  the  introduction  of  contagious  and  infectious  diseases,  and  be- 
lieves such  introduction  is  now  seriously  threatened  by  the  above-described  condition 
of  affairs  at  New  Orleans,  it  is  therefore  hereby  ordered— 

First  That  on  and  after  the  date  of  this  publication  no  freight  car  over  any  railroad, 
nor  any  steamboat  or  other  water  craft  departing  from  the  city  of  New  Orleans  after 
the  15th  day  of  July,  1880,  and  until  further  orders,  shall  be  allowed  to  enter  the 
State  of  Tennessee,  nor  to  make  a  landing  upon  the  borders  of  the  State  tor  the  pur- 
pose of  transacting  any  business  whatsoever,  unless  said  car,  boat,  or  water  crait  snail 
present  to  the  proper  officers  of  this  board  a  certificate  from  an  officer  or  agent  of  the 
National  Board  of  Health  to  the  following  effect : 

(a)  That  said  officer  or  agent  of  the  National  Board  of  Health  has  personally  exam- 
ined the  freight  of  such  car,  or  the  cargo,  passengers,  officers,  and  crew  of  such  steam- 
boat or  water  craft,  and  has  satisfied  himself  of  the  freedom  from  infection  of  said 
vehicle  and  its  contents  (persons  and  things).  .  ,         +1  „ 

(6)  That  the  freight  or  cargo  comprises  none  of  the  following  articles  ot  tne  11st 
recommended  by  the  Louisiana  State  board  of  health  to  be  subjected  to  obligatory 
quarantine  and  purification,  to  wit :  Clothing,  personal  baggage  and  dunnage,  rags, 
paper  stock,  hides,  skins,  feathers,  hair,  and  all  other  remains  of  animals ;  cotton, 
hemp,  woolens,  and  coffee ;  nor  any  of  the  following  additional  articles,  which  are 
hereby  declared  contraband  of  quarantine  in  this  State,  to  wit:  Second-hand  bed- 
ding, clothing,  upholstered  furniture,  and  textile  fabrics ;  moss,  jute,  and  ''excelsior  ; 
tropical  fruits  and  productions.  ,     ,  .      -,     ^  •  i  +  ^^^.v. 

Second.  That  any  of  the  articles  above  enumerated  may  be  shipped  as  freight  f  rom 
New  Orleans,  and  transported  through  the  State  of  Tennessee  by  rail,  it  carried  m 
close  box-cars,  securely  locked,  and  in  charge  of  an  officer  or  agent  of  this  board,  ine 
expenses  of  such  officer  or  agent  shall  be  defrayed  by  the  railroad  transporting  such 

^^Thii-d.  That  this  order  shall  be  enforced  on  the  railroads  at  the  southern  State  line 
by  the  officers  of  the  board  appointed  for  such  purposes  ;  and  at  Memphis,  and  else- 
where upon  the  Mississippi  River,  by  the  wharf-master,  or  other  duly  authorized  offi- 
cer. The  penalties  prescribed  by  law  for  the  violation  or  infraction  of  the  orders  ot 
this  board  will  be  rigidly  enforced  in  carrying  out  this  jjjggQj^r  m  D  , 

President 
W.  M.  CLARK,  M.  D., 

Secretary. 

E.  W.  COLE, 

JOHN  JOHNSON, 

J.  D.  PLUNKET,  D., 

J.  M.  S AFFORD,  M.  D., 

E.  M.  WIGHT,  M.  D., 

Memhers. 


The  following  circular,  relating  to  the  same  subject  as  the  preceding,  has  been  issued 
by  the  State  board  of  health  of  Mississippi. 

Office  of  Mississippi  State  Board  of  Health, 

Jackson,  Miss.,  July  16,  1880. 

Whereas  the  bark  Excelsior,  from  Rio  de  Janeiro,  laden  with  coffee,  having  arrived 
at  New  Orleans  infected  with  yellow  fever ;  and  ,     .        .  „ 

Whereas  her  cargo  is  now  stored  in  a  warehouse  m  the  latter  city,  and  it  is  said  a 
number  of  persons  who  were  engaged  on  and  about  said  bark  m  unloading,  draymg, 
and  storing  her  cargo  are  now  in  said  city,  it  is  therefore  hereby  ordered— 

First.  That  on  and  after  this  date,  and  until  further  orders,  no^car  or  tram  of  cars 
departing  from  the  city  of  New  Orleans  shall  be  allowed  to  enter  this  State,  and  no 
steamboat  or  other  water  craft  from  said  city  shall  be  allowed  to  land  at  any  Point  in 
this  State  unless  they  have  undergone  an  inspection  by  an  officer  of 
of  Health,  as  is  provided  in  the  rules  of  said  board,  and  are  provided  with  acertihcate 

'^lectiiri^^^^^      part  of  the  cargo  of  the  bark  Excelsior,  and      freight  ^^^^ 
warehouse  in  which  said  cargo  is  stored,  shall  be  brought  to  any  point  in  this  State. 
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Third.  That  uo  persons  from  New  Orleans  shall  bealloAved  to  come  to  auy  point  in 
this  State  unless  they  hold  a  certificate  from  an  officer  of  the  National  Board  of  Health 
that  they  have  not  been  exposed  to  infection. 

Fourth.  That  the  chief  health  officers  of  the  counties  and  the  municipal  boards  of 
health  are  charged  with  the  enforcement  of  this  order,  and  any  violation  thereof  will 
he  i)unished  as  is  provided  by  law. 

WIRT  JOHNSTON,  M.  D., 
ROBERT  KELLY,  M.  D., 
Approved.  Executive  Committee. 

J.  M.  Stone,  Governor. 


C. 

National  Board  of  Health, 
!  Washington,  D.  C,  August  10,  1880. 

Sir  :  Your  communication  of  July  30,  relative  to  the  action  of  Dr.  C.  A.  Rice,  con- 
cerning the  shipment  of  coffee  from  the  port  of  New  Orleans  to  Mobile,  and  to  ports 
and  places  within  the  State  of  Mississippi,  was  duly  received.  A  reply  thereto  was 
deferred  until  a  report  could  be  received  from  Dr.  Rice,  to  whom,  on  the  receipt  of 
your  communication,  a  letter  of  inquiry  was  addressed.  I  now  find  that  Dr.  Rice  had 
anticipated  the  receipt  of  that  letter,  and  had,  on  the  5th  of  this  month,  addressed  a 
communication  to  the  acting  governor  of  Louisiana,  furnishing  an  explanation  of  his 
action  in  the  premises.  This  Board  has  also  received  by  yesterday's  mail  a  copy  of  a 
letter  addressed  to  you  by  Dr.  Bemiss  the  2d  of  August.  These  two  communications 
by  a  member  of  this  Board  and  by  one  of  its  agents  are  approved  by  the  executive 
committee,  and  cover  the  ground  so  well  as  to  supersede  the  necessity  for  any  more 
elaborate  explanation. 

It  appears  so  obvious  that  the  orders  of  Dr.  Rice,  though  expressed  in,  perhaps,  un- 
^arded  language,  could  have  no  other  significance  than  that  which  is  explained  in 
his  communication  to  the  acting  governor,  that  I  cannot  withhold  the  expression  of 
my  great  surprise  that  after  the  explanations  heretofore  given  you  of  the  principles 
which  have  invariably  guided  this  Board  in  the  management  of  the  inspection  service 
at  New  Orleans,  and  your  avowed  concurrence,  you  should  now  seek  occasion  to  ascribe 
to  it  or  its  agents  any  disposition  to  assume  powers  which  it  has  never  exercised  or 
claimed  to  possess,  and  for  the  attempted  exercise  of  which  it  would  have  incurred  a 
great  responsibility. 

In  this  connection  I  refer  to  my  letter  of  June  15,  and  your  reply  thereto,  dated 
June  25. 

In  the  former,  adverting  to  the  fact  that  certain  rules  and  regulations  which  have 
been  submitted  to  the  State  board  of  health  of  Louisiana  were  not  intended  to  be  in 
aid  of  that  board,  but  of  the  health  authorities  of  places  above  New  Orleans,  I  re- 
marked : 

"This  Board  claims  no  authority  whatever  to  require  the  owners  of  boats  to  submit 
to  such  inspection,  but  in  the  interest  of  inter-State  commerce  it  agrees  to  make  these 
inspections  a^d  to  furnish  certificates  in  the  case  of  steamboats,  &c.,  upon  request  of 
the  owner,  agent,  or  captain  of  such  boats,  in  the  hope  and  belief  that  the  certificates  will 
prevent  unnecessary  interference  above,  and  thus  operate  to  the  great  advantage  of 
New  Orleans  and  the  towns  above.  If  the  authorities  of  New  Orleans  choose  to  make 
it  obligatory  on  the  masters  of  boats  clearing  from  that  port  to  undergo  these  inspec- 
tions, the  National  Board  could  have  no  objection,  but  it  disclaims  any  authority  to 
make  such  order  itself.  The  rules  in  question  being  recommended  for  the  protection 
of  places  above  New  Orleans  will  doubtless  be  enforced  by  the  local  authorities  of  such 
places.  The  special  object  for  which  they  were  submitted  to  the  State  board  of  Louisi* 
ana  was  to  invite  suggestion  and  criticisms  before  they  were  finally  adopted  by  this 
Board  itself,  and  I  may  remark  that  since  they  were  thus  submitted  they  have  under- 
gone some  modifications.  As  adopted  they  will  be  printed  in  No.  50  of  the  Bulletin,  a 
copy  of  which  will  be  sent  to  you  as  soon  as  it  comes  out." 

I  further  said: 

"The  executive  committee  directs  me  to  say  that  while  it  has  approved  the  appoint- 
hu-nt  by  Dr.  Bemiss  of  three  medical  inspectors  of  railroads  nominated  by  you,  it  does 
not  clearly  see  that  it  was  necessary  or  desirable  to  inaugurate  railroad  inspections  in 
tlie  absence  of  yellow  fever,  and  inasmuch  as  a  recent  act  of  Congress  in  largely  reduc- 
ing the  appropriation  asked  for  by  this  board,  and  restricting  the  use  of  a  large  part 
of  the  appropriation  that  was  granted  to  the  contingency  of  an  epidemic,  it  will  proba- 
bly not  be  possible  to  continue  this  service  beyond  the  present  month  (June),  unless 
in  the  mean  time  cases  of  yellow  fever  should  have  occurred,  in  which  contingency  a 
portion  of  the  appropriation  not  now  available  will  become  subject  to  the  uses  of  the 
Board  in  extending  aid  to  local  and  State  boards  of  health." 
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??XboaTd-I,A11^  the  conviction  that  the  , 

inspection  of  railroads  is  equally  important  ^ith  the  river  inspection  service  and  that 
hXarelZitial^^  give  confidence  to  the  surronnding  States  and  towns.  Ihe  river 
fnspec  ion  w^^^^^^^  the  railroad  inspection,  of  which 

fMpftlM  faiThSl  and  efficient  corps  of  inspectors  have  given  many  proofs.  Dr.  Rice, 
^  .•  Ii    at;+51v.o1  is  in  full  accord  with  the  State  board  on  this  suh- 

iiave  j?emed  chSl  acquiescence  to  all  the  rules  and  regulations  of  the  inspection 

^ThTve  now  to  say  that  in  no  instance  has  this  Board  violated  the  principles  avowed 
1  X  of  the  inspectors  at  New  Orleans  wbose  salaries 

areTa  d  by  hil  Board  and  mo  t"^f  whom  we^re  nominated  b,.  yourself,  have  trans- 
cend^ed  Vefr  iorU^^  act  on  their  part  will  be  disavowed  and  proper  mstruc- 

''Tmro'^selve^  Wever,  that  even  before  receiving  Dr.  Rice's  version  of  the  mat- 
te^Te^executlve  cormftte  of  this  Board  were  of  the  opinion  that  the  facts  cited  in 
vonrlettS  of  JulySO  did  not  sustain  the  interpretation  you  seemed  desirous  to  put 
?mon  them  The  committee  was  well  assured  that  Dr.  Rice  could  not  possibly  have 
Tantt^Bselt  L  authority  which  he  had  no  means  of  enforcing,  and  the  assertion 
of  which  would  have  been  in  direct  violation  of  his  instructions. 

With  reTerencet^  the  last  sentence  of  your  letter,  in  which  you  complain  of  the 

l^^JoT  These  authorities  have  it  in  their  power  to  protect  their  towns  by  a  very 

ury  Department  for  funds  needed  to  carry  out  its  objects. 

Respectfully,  L  CABELL, 

President  National  Board' of  Health. 

fSntofSMe  Board  of  Health  of  Loumam,  New  0,-Uane,  La. 
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D. 

THE  FEVER  ON  THE  LOWER  MISSISSIPPI. 

New  Orleans,  October  A,  1880. 

Sir  :  Definite  iuforination  of  the  existence  of  a  suspicious  form  of  fever  in  Plaque- 
mine  Parish,  La.,  on  the  Lower  Mississippi,  having  been  received  by  the  member  of 
the  National  Board  of  Health  resident  in  New  Orleans,  George  M.  Sternberg,  surgeon, 
U.  S.  A.,  was  requested  to  visit  the  locality,  examine  such  number  of  cases  as  might 
be  necessary  to  enable  him  to  determine  the  nature  of  the  fever,  and  report  the  result 
of  his  investigation  to  the  New  Orleans  member.  Surgeon  Sternberg  was  selected  for 
this  duty  because  of  his  extensive  and  intimate  acquaintance  with  the  fevers  of  the 
Gulf  coast  and  Spanish  Main  ;  because  of  the  recognized  skill  and  ability  which  had 
led  to  his  being  chosen  one  of  the  experts  on  the  Havana  Yellow-Fever  Commission, 
and  to  his  being  intrusted  with  the  duty  of  preparing  the  article  on  yellow  fever  in 
the  supplement  to  Ziemssen's  Cyclopedia,  and  also  because  of  his  position  as  a  United 
States  Army  medical  officer,  which,  while  it  removed  him  on  the  one  hand  from  the  proba- 
bility of  having  his.iudgment  or  conclusions  influenced  by  local  or  personal  considera- 
!  tions,  on  the  other,  devolved  upon  him  the  responsibility  of  representing  an  extremely 
sensitive  professional  body. 

On  the  10th  of  September,  Dr.  Sternberg  made  a  detailed  report,  in  which,  after 
reciting  the  history  of  the  sickness  from  the  appearance  of  the  first  case,  early  in  August, 
up  to  the  date  of  his  investigation,  he  positively  asserted  the  existence  of  yellow  fever 
of  a  mild  type,  with  a  low  rate  of  mortality,  except  where  the  disease  was  aggravated 
by  vicious  local  conditions.  In  the  area  where  this  prevailed,  Dr.  Sternberg  also 
found  a  malarial  fever,  attributed  by  the  local  physicians  to  exposure  in  the  rice  har- 
vest, and  which  they  called  rice  fever. 

Upon  receipt  of  this  report  a  telegram  was  sent  to  the  executive  committee  asking 
that,  if  Dr.  Sternberg's  opinion  was  of  sufficient  weight,  an  appropriation  of  from  five 
thousand  to  ten  thousand  dollars  be  made  from  the  contingent  fund  and  placed  at  the 
I  disposal  of  the  Louisiana  State  board  of  health  for  use  in  the  necessary  preventive 
I  measures.  The  appropriation  was  immediately  ordered,  and  a  tender  of  the  sum  was 
I  made,  as  above  indicated,  on  the  13th  of  September. 

Recognizing  only  the  existence  of  the  so-called  rice  fever,  the  State  board  declined 
the  offer  of  the  National  Board  and  claimed  to  have  ''instituted  such  measures  as  it 
deemed  necessary."  Up  to  this  time  the  action  of  the  Louisiana  member  representing 
the  National  Board  of  Health  had  been  governed  by  that  portion  of  section  3  of  the 
act  of  June  2,  1879,  which  makes  it  the  duty  of  the  Board  to  ''co-operate  with  and,  so 
far  as  it  lawfully  may,  aid  State  and  municipal  boards  of  health  in  the  execution  and 
enforcement  of  the  rules  and  regulations  of  such  boards  to  prevent  the  introduction  of 
contagious  or  infectious  diseases  into  the  United  States  from  foreign  countries,  and 
into  one  State  from  another." 

The  rejection  of  this  proffer  to  "co-operate  and  aid,"  however,  now  made  it  incum- 
bent upon  the  National  Board,  through  its  representative,  to  take  such  steps  as  might 
determine  whether  the  contingency  was  grave  enough  to  wan-ant  action  under  that 
clause  in  section  3,  which  directs  the  Board  to  "report  the  facts  to  the  President  of 
the  United  States,"  whose  duty  it  then  is  to  use  the  executive  authority  in  executing 
and  enforcing  the  necessary  rules  and  regulations.  With  this  object  the  member  of 
the  National  Board  of  Health  resident  in  Memphis  was  summoned  to  New  Orleans, 
and,  after  careful  consideration  of  all  the  facts,  it  was  decided  to  send  a  commission 
of  three  medical  gentlemen  to  the  compromised  locality,  and  to  base  the  action  of  the 
Board  upon  the  report  of  said  commission.  These  gentlemen  (selected  with  the  appro- 
val of  the  auxiliary  sanitary  association)  were  Dr.  J.  Dickson  Bruns,  of  New  Orleans, 
Dr.  J.  P.  Davidson,  of  the  Louisiana  State  board  of  health,  and  Surgeon  Sternberg, 
U.  S.  A.,  and  they  were  accompanied  on  their  mission  by  the  Tennessee  member  of  the 
National  Board,  the  Louisiana  member  being  prevented  by  his  only  partial  convales- 
cence from 'a  recent  attack  of  the  prevailing  dengue. 

Without  entering  upon  any  discussion  of  the  two  reports  made,  the  onebyDrs. 
Bruns  and  Davidson,  and  the  other  by  Surgeon  Sternberg,  it  is  sufficient  for  the  pres- 
ent purpose  to  say  that  it  was  made  evident,  as  well  by  the  conflicting  reports  of  the 
commission  as  by  the  personal  observations  of  the  Tennessee  member,  that  no  practi- 
cal benefit  could  now  be  attained  from  executive  interference. 

Whatever  danger  had  threatened  the  public  health  of  the  Mississippi  Valley  had 
either  passed  away — the  disease  having  run  its  course— or  it  had  been  so  widely  scat- 
tered that  preventive  measures  on  any  adequate  scale  were  impracticable  for  the  time 
being. 

Considering  the  advanced  stage  of  the  season,  the  favorable  health  conditions  of  the 
valley,  the  more  than  doubtful  utility  of  any  steps  still  possible  looking  to  isolation, 
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disinfection,  &c.,  and  the  desirability  of  avoiding  overt  action  likely  to  create  anxiety 
and  apprehension,  if  not  positive  panic— these  considerations  have  induced  the  repre- 
sentatives of  the  Board  to  refrain  from  recommending  further  action  in  the  premises 
at  the  present  time. 

They  cannot,  however,  close  this  report  without  placing  themselves  on  record  as 
fully  accepting  and  indorsing  Surgeon  Sternberg's  conclusions,  to  wit: 

1.  That  yellow  fever  (about  100  cases)  existed  between  August  1  and  September  10 
in  Plaquemine  Parish,  Louisiana.  ^  .    nir-   •  • 

2.  That  the  outbreak  had  its  origin  in  the  immediate  vicinity  of  the  Mississippi 
River  quarantine  station,  the  first  case,  August  1,  occurring  directly  opposite  the  point 
where  the  infected  bark  Excelsior  was  detained  from  July  11  to  August  16. 

.3  That  while  the  type  of  the  disease  was  generally  mild,  vicious  local  conditions 
existed  which  aggravated  it  into  the  most  fatal  form,  four  dying  in  one  family  out  of 

The  details  of  the  investigations  upon  which  these  conclusions  are  based  will  be 
found  in  the  accompanying  reports  of  Surgeon  Sternberg. 

All  of  which  is  respectfully  submitted.  T,T-ATTaa 

S.  M.  BLMloO, 
Meniher  National  Board  of  Health,  New  Orleans,  La. 

R.  W.  MITCHELL, 
Member  National  Board  of  Health,  Memphis,  Tenn. 

To  the  Secretary  of  the  National  Board  of  Health, 

Washington,  D.  C. 


[Letter  sent  to  Joseph  Jones,  M.  D.,  President  Louisiana  State  Board  of  Health.] 

New  Orleans,  La.,  September  13,  1880. 
Sir  •  I  respectfully  call  vour  attention  to  the  accompanying  report  from  Dr.  G.  M. 
Sternberg,  regarding  the  disease  at  this  time  prevailing  on  the  lower  coast  of  the 
Mississippi  River.  In  my  opinion,  the  symptoms  and  mode  of  spread  bear  so  close  a 
resemblance  to  yellow  fever  that  no  time  should  be  lost  in  applying  all  possible  means 
to  prevent  its  further  spread.  With  a  view  to  the  accomplishment  of  this  end,  I  have 
to  inform  you  that  you  are  authorized  to  draw  upon  the  National  Board  ot  Health  lor 
such  sums  of  money  as  may  be  necessary  to  procure  disinfectants  and  to  pay  tor  t  He 
services  of  sanitary  police  and  sanitary  inspectors,  and  in  truth  all  expenses  expedient 
to  the  purposes  mentioned.  This  money  cannot  be  drawn  from  the  Treasury  except 
in  payment  of  bills  for  services  or  articles,  which  bills  must  be  duly  authenticated. 
You  will  therefore  make  requisitions  feom  time  to  time  for  such  service,  disinfectants, 
&c  as  are  in  your  opinion  required,  and  forward  same  to  me  This  appropriation 
will  apply  to  cases  of  infectious  disease  in  this  city,  and  in  all  places  withm  the  limits 
of  the  State  which  have  no  local  boards  to  exercise  such  powers  The  organization 
of  the  work  will  rest  with  yourself,  subject  to  the  approval  of  the  National  Board. 
You  will  therefore  in  all  cases  forward  me  the  names  of  persons  recommended  to  be 
emnloved,  with  pay  of  each,  and  one  must  take  an  oath  of  office,  and  have  his  name 
carefully 'entered  upon  blank  pay-rolls  wMch  will  be  furnished  you,  an^^ 
trouble  will  occur  in  regard  to  payments.  It  is  well  to  remark  that  the  Treasury 
Department  refuses  to  pay  for  goods  or  clothing  destroyed  to  prevent  spread  ol  disease, 
but  will  pay  any  reasonable  expenses  for  cleaning  and  disinfectants.^  ^  BEMISS. 

Dr.  Joseph  Jones, 

President  Louisiana  State  Board  of  Health. 
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For  what  purpose. 


Furniture  

Employes  

Miscellaneous  expenses  

Kent,  light,  .ind  fuel  

Stationery  

Pay  and  expenses  for  board  

Pay  and  expenses  of  executive  committee 

Telegrams  

Postage  

Printing  bulletin  

Printing  blanks,  &c  

Pay  and  expenses  of  inspectors  

Miscellaneous  investigations  

Conference  Avith  sanitarium  

Havana  commission  

T.  J.  Taylor,  act.  June  2,  79   [ 

Sanitary  survey.  Memphis,  Tenn  

Floating  quarantine  on  the  Mississippi  River. 

Ship  Island  quarantine  

Blackbeard  Island  quarantine  I 

Report  on  .\  cUow  fever  epidemic  of  1878   ' 

Elizabeth  River,  Virginia,  quarantine  I 

Charleston,  S.  C,  quarantine  

Storage  of  tents,  <fec   I 

E.xpended  in  State : 

Louisiana  

Tennessee  

Mississippi  

Illinois  

District  of  Columbia  , 

Arkansas   

Texas....  

Alabama  , 

Florida  

Georgia  


^5 


$3, 04G  75 
16,  9C6  31 
715  19 
2,  072  08 
2,  041  64 

4,  307  89 
4,210  78 
1, 678  34 

873  76 

5,  412  76 
1, 469  07 

14,  725  13 
9,  571  24 

178  25 
11  408  15 

540  00 

5,  925  35 
40,  238  11 
18, 988  89 

6,  6t9  43 
1, 800  00 
3,812  16 


Totals 


16,  571  45 
52,  111  42 
10,  125  84 
3,  849  77 
7,710  00 
7,  720  01 
535  00 

2,  195  46 

3,  006  28 
246  20 


2G6,  762  16 


p.© 

<  B. 


$3,  667  64 
18,  644  41 
1,801  22 
2,  072  08 
2,  041  64 
8.352  14 

4,  210  78 
1, 707  55 

906  01 

5,  412  76 
2, 139  96 

14,  725  03 
9,  571  24 

178  25 
12,  333  84 

540  00 

5,  925  35 
40,  238  11 
18,  988  89 

6,  609  48 
1,800  t;0 
3, 812  16 

38  60 


16.  571  45 
52,  111  42 
16,  125  84 


849  77 
710  00 
720  01 
535  00 
195  46 
006  28 
246  20 


275,  908  57 


CM 


$41  25 

4,  450  39 
242  86 
212  40 
724  55 

1,119  00 
1,  440  20 
96  11 

"2,'l47'S9" 
172  65 

5,  009  15 
849  73 

'"'662*36 


9,  988  39 
11,  737  28 
2, 767  42 

""2,'3i:'75" 
40  20 
260  75 

1,  490  00 

770*63 


125  00 
"3,' 195  63 

49,  921  53 


H.  Ex.  8  5 
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REPORT  OF  TEE  EAYA:SA  YELLOW  FEVER  COMMISSION. 

INSTRUCTIONS. 

Office  National  Boaed  of  Health, 

Washington,  1).  C,  June  20,  1879. 
The  Havana  Yellow  Fever  Commission  of  tlie  United  States  National  Board  of  Health 
met  at  11  a.  m. 

Present :  Drs.  Stanford  E.  ChailM  and  Geo.  M.  Sternberg,  U.  S.  A.,  and  Col.  Thomas 
S.  Hardee. 
Dr.  Chains  was  elected  chairman. 

The  following  menioranda  of  instructions  were  delivered  to  the  commission  by  the 
secretary  of  the  National  Board  of  Health : 

Memorandum  No.  1. 

Memorandum  of  instructions  for  a  commission  appointed  by  the  National  Board  of 
Health  to  visit  the  island  of  Cuba  for  the  purpose  of  investigating  certain  points 
connected  with  the  prevalence  of  yellow  fever  in  that  island. 

In  organizing  the  commission  to  visit  Cuba  for  the  purpose  of  obtaining  information 
with  regard  to  yellow  fever,  the  National  Board  of  Health  has  more  especially  in  view 
the  following  desiderata : 

First.  To  ascertain  the  actual  sanitary  condition  of  the  principal  ports  in  Cuba  from 
which  shipments  are  made  to  the  United  States,  more  especially  the  ports  of  Havana 
and  Matanzas,  to  determine  how  these  sanitary  conditions  can  best  be  made  satisfac- 
tory, and  more  especially  as  to  what  can  and  should  be  done  to  prevent  the  introduc- 
tion of  the  cause  of  yellow  fever  into  the  shipping  of  these  ports. 

Second.  To  increase  existing  knowledge  as  to  the  pathology  of  yellow  fever,  that 
is,  as  to  the  changes  and  results  which  it  produces  in  the  human  body. 

Third.  To  obtain  as  much  information  as  possible  with  regard  to  the  so-called  en- 
demicity  of  yellow  fever  in  Cuba,  and  the  conditions  which  may  be  supposed  to  deter- 
mine such  endemicity.  This,  of  course,  involves  a  careful  examination  of  neighboring 
localities  where  the  disease  does  not  appear  to  have  its  cause  permanently  localized. 

The  three  points  above  referred  to  are  believed  to  be  those  which  will  most  certainly 
yield  results  to  scientific  investigation,  and  which  therefore  should  receive  the  special 
attention  of  the  commission. 

But  in  addition  to  these  the  Nation:il  Board  of  Health  desires  that  the  commission 
shall  consider  problems  relating  to  this  disease — problems  which  may  be  entirely  in- 
soluble, but  which,  nevertheless,  are  of  such  importance  that  an  effort  should  be  made 
to  decide  whether  the  National  Board  of  Health  will  be  justified  in  undertaking  the 
labor  and  expense  which  will  probably  be  required  to  obtain  anything  like  a  complete 
solution  of  Ihem,  if  such  solution  is  at  all  possible.  These  problems  relate  to  the  nature 
and  natural  history  of  the  cause  of  yellow  fever;  and  the  most  important  preliminary 
investigation  on  this  point  is  to  ascertain  some  means  of  recognizing  the  i)resence  of 
the  immediate  cause  of  yellow  fever  other  than  the  production  of  the  disease  in  man. 
These  means  might,  for  example,  be  the  production  of  some  special  phenomena  in  some 
of  the  lower  aninials,  or  it  might  be  the  finding  of  a  special  microdeme  in  all  yellow- 
fever  cases  and  no  others. 

It  is  obvious  that  if  it  be  found  possible  to  produce  some  specific  symptoms  in  some 
one  of  the  lower  animals  by  exposing  such  animals  in  localities  known  to  be  capable 
of  producing  the  disease  in  man,  and  thus  to  establish  a  physiological  test  of  the  pres- 
ence of  the  cause  of  the  disease,  we  may  even  ho^ie  to  be  able  to  determine  the  nature 
of  and  the  natural  history  of  this  cause,  although  prolonged  investigation  may  be 
necessary  to  effect  it. 

With  the  time  and  means  which  the  National  Board  of  Health  can  at  present  put  at 
the  disx)osal  of  the  commission,  no  complete  investigation  is  po.^sible  ;  all  that  is 
hoped  for  is  that  the  commission  will  be  able  to  obtain  some  grounds  for  apositive 
opinion  as  to  whether  it  is  probable  that  such  an  investigation  would  putus  in  pos- 
session of  the  test  referred  to. 
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It  is  not  proposed  to  go  into  details  as  to  the  modes  of  attacking  this  problem  ;  hut 
one  thin*'-  is  insisted  on,  and  that  is,  that  as  far  as  possible  what  is  done  shall  be  so 
done  and  so  recorded  that  it  need  not  be  done  again  hereafter. 

It  is  expected  that  the  commission  will  organize  itself  and  devise  for  itself  the  meth- 
ods and  order  of  carrying  out  the  work  above  indicated.  It  is  desired  that  the  report 
to  be  furnished  the  Board  shall  be  made  by  the  members  jointly  as  a  commission  and 
not  as  individuals.  In  other  words,  it  is  expected  that  each  member  will  be  caretul 
to  verify  the  results  obtained  by  the  other  members,  or  to  note  distinctly  the  absence 
of  such  verification.  ^  ^  CABELL, 

President  National  Board  of  Health.. 


Thomas  J.  Turner, 

Secretary. 


Memorandum  No.  2. 


The  object  of  the  investigation  is  to  gather,  digest,  and  arrange  m  a  forai  convenient 
for  use,  all  information  respecting  yellow  lever,  which  shall  prove  practically  valuable 
to  health  authorities  in  excluding  the  disease  from  this  country  and  m  extinguishing 
those  outbreaks  which  do  occur.  .    .      i     n  +x 

In  order  to  se -ure  this  end  as  effectually  as  possible,  the  commission  should  attach 
a  special  importance  to  those  facts  and  observations  which  enlarge  our  knowledge  ot 
the  essential  nature  ol  the  cause  of  yellow  fever.  +  !  +^+1.0 

Every  available  method  should  be  employed  to  prosecute  this  point  ot  study  to  the 
greatest  attainable  degree  of  success.  .    .     ^  i    ^i  ^ 

1st  Efforts  should  be  repeatedly  and  patiently  made  to  study  thespecifac  cause  ot 
vellow  fever  in  an  objective  manner,  by  means  of  the  microscope  and  microphoto- 
graphs.  Examinations  should  be  made :  («)  of  matters  obtained  by  condensing  or  hl- 
tering  atmospheres  of  both  infected  and  non-infected  places ;  {h)  of  lluids  exposed  to 
infected  atmispheres,  as  water,  milk,  oils,  butter,  &c  ;  {<■)  of  dust  and  textile  labrics 
from  infected  rooms  or  places ;  {d)  of  all  lluids  or  products  o  the  human  body  under 
attacks  of  yellow  fever  ;  (c)  of  such  solid  structures  as  usually  exhibit  a  tendency  to 
become  implicated  in  the  pathology  of  yellow  fever  as  the  mucous  membrane  ot  the 
stomach,  the  liver,  kidneys,&c. ;  (/)  of  struct.ures  fluids,  and  excreta  «J  i^J^^^J/^^^" 
mals  exposed  to  yellow-fever  infection  or  treated  with  products  of  yellovv-lever  pa- 
tients: (q)  of  atmospheres  and  fluids  in  which  attempts  have  been  made  to  cultivate 
yellow-fever  germs  of  inlection  (/<  )  of  such  microzoa  andmicrophyta  as  are  found  as- 
sociated with  or  around  yellow-fever  cases,  with  a  view  ot  ascertaining  some  of  the 
leading  points  connected  with  their  development  and  lite  cycles.  v  ■  f 

2d  Physical  and  chemical  examinations  of  the  i.tmosphcre,  water,  &c.,  ot  mtected 
and  non-infected  localities,  noting  especially  organic  material  and  o^'^"®  P^f^f  ;. 

3d  Investigations  into  any  alleged  facts  or  observations  which  support  the  opinion 
that  yellow-fever  poison  is  cognizable  by  any  human  sense  Tii«*torv  of 

The  commission  is  also  expected  to  make  a  careful  study  of  the  natural  l^js  <^ryj)f 
the  yellow-fever  poison,  as  shown  in  its  bab  tudes  and  behavior  in  its  supposed 
endemic  home:  («)  the  circumstances  and  conditions  which  are  necessary,  or  which 
appear  most  favorable  to  its  reproduction  or  evolution,  ^f, 
itVfield  of  reproduction  to  discover  if  it  be  withm  or  without  the  1^  .^.J^f.^' 
both;  (c)  period  of  incubation ;  {d)  duration  of  its  vitahiy  or  virulence ;  (e)  those 
influences  which  cause  the  disease  to  assume  distinct  epidemic  form^ 
no  frost  ever  occurs;  (/)  alleged  perennial  life  of  the  poison  m  localities  said  to  be 
permanently  infected    (i)  int'o  means  of  distinguishing  infected  locahties  from  n^^^^^ 
infected;  {li)  into  the  supposed  de  novo  origin  of  the  contagion;  (0  any  facts  showing 
its  admission  into  the  system  by  other  avenues  than  the  atmosphere. 

Cases  of  yellow  fever  should  be  veritied  by  observations  of  some  of  the  clinical 
phenomena,  and  by  autopsies,  where  permissible,  when  they  P^ove  fatal. 
^  Efforts  should  be  made  to  formulize  a  histological  pathology  of  J^^}^'!^^''^^.  . 

The  influences  of  the  following  conditions  and  surroundings  ,f 
spread  of  yellow  fever,  and  the  following  tacts  concerning  it,  should  be  caretully 

""Ist  Climate  and  meteorological  states  and  changes;  2d  Sanitary  conditmns  of 
localities;  3d.  Permanently  infected  places ;  4th  Personal  in terco  irs^^^ 
stances  if  anv  under  which  the  disease  is  most  communicable  or  contagious,  otn 
FoS   7?Ksonal  hygiene;  8th.  Age,  sex,  or  condition  «f        Second S  ks^ 
liHbilitv  to  attacks;  9th.  Height  above  sea ;  10th.  Quarantine;  11th.  Second  attacks, 
12th  LibiU^^^^^^  13th.  Z).^orocas..s;  !4th.  M;n-tality  ot  various jd^^^^^^^^^^ 

occunatious  sex  &c. ;  15th.  Range  between  the  lowest  rate  of  endemic  prevalence 
nS^SVate  of  ep  d^^^^  prevalence;  16th.  Connection  between  yellow  fever  and 
o?her  iilseasejf  yeilow  fever  and  sickness  of  inferior  animals, 

either  received  naturally  or  by  experimentation. 
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ABBREVIATIONS  AND  EXPLANATIONS. 

Wherever  a  dash  is  used  to  connect  two  dates,  e.  g.  1851-1878,  both  dates  specified  are  included  and 
all  the  intervening  period  of  time.  All  death-rates  are  per  1,000  population.  Pop.  an.,  andy.  f.  have 
been  sometimes  used  for  population,  annual,  and  yellow  lever. 

TaUe  of  such  equivalent  measures  and  weights,  in  English,  and  in  the  French  metrical  system, 

as  are  used  in  this  report. 


1  pound,  avoirdupois  =  .45  kiloerram. 
1  inch  =  25.4  rail  lime ters. 

1  foot  =  -3048  meter. 

1  yard  =  .9144  meter. 

1  iniie  =  l.Gl  kilometers. 

1  square  foot  =  .093  square  meter. 


1  kilo.Trame  =  2.2  pounds,  avoirdupois. 
1  millfmcler    =  03937  inch. 
1  meter  =  3.28  feet. 

1  meter  =  1.1  yards. 

1  kilometer     =  .62  mile. 
1  sq.  meter     =  10.704  square  feet. 
1  cubic  meter  ==  3G.3  cubic  feet. 
Acres:  Square  meters,  if  divided  by  4046.8,  are  reduced  to  acres;  1  acre=  .4  hectare,  and  1  hectare  = 

^' Gamins'-  Cubic  meters,  if  divided  by  264.17,  are  reduced  to  the  American  standard  gallons  of  231 
cubic  inched  each;  and  if  divided  by  220.1,  are  reduced  to  the  Enghsh  standard  imperial  gallons  of 
277.274  cubic  inches  each. 


New  Orleans,  La.,  August  27,  1880. 

Secretary  of  the  National  Board  of  Health : 

Dfaii  Sir  •  The  Havana  Yellow  Fever  Commission,  whicli  was  organized  on  June  20, 
1879  and  returned  to  the  United  States  Octob(^r  9,  after  only  three  months'  labor  m 
Cubk,  presented  its  preliminary  report,  prepared  by  the  chairman  and  secretary,  on 

^irS)mpUauce'with  the  general  instructions  of  your  board,  which  required  "each 
member  to  malce  a  detailed  report  of  his  own  work  in  the  investigation,"  and  m  com- 
pliance also  with  your  special  notice  of  October  IG,  1879,  requesting  me  to  prepare  a 
inal  report,  this  is  herewith  submitted,  and  has  reference  more  paTticularly  to  the 
subiects  which  were  especially  assigned  to  me  for  investigation,  viz  to  ^'the  sanitary 
condition"  and  to  the  "so-called  eiidemicity"  of  yellow  lever  m  the  prmcipal  ports 
of  Cuba.  Although  this  report  is  due  directly  to  three  months  ot  special  investigation 
in  Cuba  yet  the  views  expressed  and  the  conclusions  arrived  at  have  been  controlled, 
in  many  instances,  by  the  personal  experience  derived  from  six  ^^ol^^*  epidemics  by 
annual  familiarity  with  the  disease  during  twenty-one  of  the  past  twenty- eight  years 
and  by  the  greater  interest  taken,  for  many  years,  m  the  prevention  than  m  the  cure 
of  the  disease. 

Yours,  very  re»peotfu)ly,  •     g^^j^pogu  j,  cHAILLfi,  M.  D. 

INTRODUCTION. 

As  nations  advance  in  civilization,  their  elibrts  must  necessarily  increase  to  1^^^^^^^^ 
the  destruction  of  life  and  property  caused  by  avoidable  diseases.    AM>ong  other  means 
to  this  end,  it  will  often  become  necessary  to  organize  commissions,  oyxpedm^^^^ 
experts,  to  visit  those  places  where  migratory  diseases  can  be  best  ^^adied  «r  be  b^^^^ 
controlled.    Hence,  not  only  for  present  interest,  but  also  tor  the  beneht  of  future 
commissions,  a  brief  account  will  be  given  of  the  means  adopted  to  execute,  and  ot  the 
difliculties  eicountered  in  executing,  the  duties  assigned  to  the  Havana  Yellow  I  eve^ 
Commission,  and  more  especially  those  which  fell  to  my  own  lot.    A  S^^^ter  histx)i^^^^^^ 
interest  ma^  be  attached  to  such  a  recital  for  the  reason  that,  while  our  great  nat  on 
has  equipped  various  learned  expeditions  and  experts  to  mitigate  the  ravages  ^^^^  f^^ 
by  parasites  and  disease  on  its  agricultural  products,  such  as  its  cereals  and  cotton 
and  on  L  domestic  animals,  such^as  its  hogs,  yet  only  in  1879  did  its  enbghten^^^^^^^ 
reach  such  a  stage  that  it  organized  the  Havana  Yellow  Fever  Commissi(^n-^^^^^ 
expedition  ever  organized  by  the  Government  of  the  United  St^ates  for  the  puipo^^e  ot 
beC  protecting  the  health  and  lives,  and  therewith  the  wealth  and  prosperity,  of  its 
human  inhabitants  from  disease.  .     i  •    tt  -y+ii  On 

Sailin<r  from  New  York  on  July  3,  the  commission  arrived  in  Havana  on  the  /th.  Un 
July  15  ?he  following  official  ci/cular,  translated  into  the  Spanish  ^^S^^^^-^!^"" 
lished  in  a  medical  journal,  and  in  the  form  of  a  pamphlet  was  widely  distributed . 

''THE  HAVANA  YELLOW  FEVER  COMMISSION  OF  THE  UNITED  STATES  NATIONAL  BOARD 

OF  HEALTH. 

In  1878  yellow  fever  visited  more  than  one  hundred  cities  and  villages  in  the  United 
States,  especially  afflicting  the  States  of  Louisiana,  Mississippi,  and  lennessee.  Moi* 
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than  120,000  persons  sicljeued,  more  than  20,000  died,  and  the  pecnniaiy  loss  to  tho 
country  exceeded,  by  the  lowest  estimates,  one  hundred  njillions  of  dollars,  in  gold. 
This  vast  destructioii  of  life  and  property  induced  Congress  to  enact,  March  :5,  1870, 
a  law  which  established  the  National  Board  of  Health,  and  appropriated  $50,000  for 
its  use.  On  June  2, 1871),  Congress  made  an  additional  appropriation  of  $500,000,  de- 
si  "-nin"-  that  tliis  sum  should  be  chiefly  used  in  aiding  the  various  State  boards  of 
health 

"The  first  thing  of  moment  decided  upon  by  the  National  Board  of  Health  was  to 
oro-anize  a  commission  to  visit  the  West  Indies,  for  the  jmrpose  of  investigating  yellow 
fever  at  its  reputed  perpetual  home.  The  hope  is  entertained  that  by  long-continued 
scientific  research  into  special  questions  relating  to  this  disease,  its  mysterious  prob-  . 
lems  maybe  eventually  solved  and  its  ravages  be  controlled;  and  it  is  belicveil  that  if 
mankind  is  ever  to  be  protected  from  this  scourge  this  must  be  accomplished  by  stamp- 
ing it  out  at  its  very  sources. 

''The  present  commission  will  remain  three  months  in  Cuba,  and  will,  it  is  hoped,  be 
followed  by  others,  either  to  Havana  or  Rio,  or  other  locality  where  apparently  yellow 
fever  prevails  habiiually.  Strong  hope  is  entertained  that  this  warfare  against  dis- 
ease by  science,  organized  and  endowed  by  a  great  nation — instead  of  a  warfare,  as 
everywhere  heretofore,  by  unaided  volunteers— will  soon  become  an  international  work, 
in  which  representatives  of  the  United  States  National  Board  of  Health  may  unite 
with  their  professional  brothers  of  every  civilized  nation,  and,  hand  in  hand  with  these, 
march  forward  in  the  grandest  contest  yet  undertaken  by  civilization;  not  in  a  selfish 
contest  for  the  good  of  any  one  nation,  but  in  behalf  of  humanity. 

'*The  commission  is  composed  as  follows,  viz: 

^'  Chairman.— Frot'.  Stanford  E.  Chaill<5,  M.  D.,  of  New  Orleans,  La. 

Secretary.— Br.  George  M.  Sternberg,  M.  D.,  surgeon,  U.  S.  Army. 
'^Members.— John  Guit^ras,  M.  D.,  of  Philadelphia,  Pa. ;  Mr.  Thomas  S.  Hardee,  civil 
engineer,  of  New  Orleans,  La. 

" Employe-i.^—^lr.  Henry  Mancel,  photographer;  Mr.  Rudolpho  Matas,  clerk." 

The  official  instructions  to  the  commission,  received  June  20, 1879,  are  as  follows: 

"In  organizing  the  commission  the  National  Board  of  Health  has  more  especially 
in  view  the  following  desiderata: 

"First.  To  ascertain  the  actual  sanitary  condition  of  the  principal  ports  in  Cuba 
from  which  shipments  are  made  to  the  United  States,  more  especially  the  ports  of 
Havana  and  Matauzas;  to  determine  how  these  sanitary  conditions  can  best  be  made 
satisfactory,  and  more  especially  as  to  what  can  and  should  be  done  to  prevent  the 
introduction  of  the  cause  of  yellow  fever  into  the  shipping  of  these  ports. 

"  Second.  To  increase  existing  knowledge  as  to  the  pathology  of  yellow  fever,  that 
is,  as  to  the  changes  and  results  which  it  x)roduces  in  the  human  body. 

"Third.  To  obtain  as  much  information  as  possible  with  regard  to  the  so-called 
endeniicity  of  yellow  fever  in  Cuba,  and  the  conditions  which  may  be  supposed  to 
determine  sucli  endemicity.  This  of  course  involves  a  careful  examination  of  neigh- 
boring localities  where  the  disease  does  not  appear  to  have  its  cause  permanently 
localized. 

"The  three  points  above  referred  to  are  believed  to  be  those  which  will  most  cer- 
tainly yield  results  to  scientific  inv^estigation,  and  which  therefore  should  receive  the 
special  attention  of  the  conunission. 

"But  in  addition  to  these  tho  National  Board  of  Health  desires  that  the  commis- 
sion shall  consider  certain  problems  relating  to  this  disease;  problems  which  may  be 
entirely  insoluble,  but  which  nevertheless  are  of  such  importance  that  an  effort  should 
be  made  to  decide  w^hether  the  National  Board  of  Health  will  be  jnstified  in  undertak- 
ing the  labor  and  expense  which  will  probably  be  required  to  obtain  anything  like  a 
complete  solution  of  them,  if  such  solution  is  at  all  possible.  These  problems  relate 
to  the  nature  and  natural  history  of  the  cause  of  yellow  fever,  and  the  most  import- 
ant preliminary  investigation  on  this  point  is  to  ascertain  some  means  of  recognizing 
the  presence  of  tho  immediate  cause  of  yellow  fever  other  than  the  production  of  tho 
disease  in  man.  Those  means  might,  for  example,  be  the  production  of  some  special 
])lienomena  in  some  of  the  lower  animals,  or  it  might  be  the  finding  of  a  special  mi- 
crodeme  in  all  yellow-fever  cases,  and  no  others.  It  is  obvious  that  if  it  is  found  pos- 
sible toy)roduce  some  specific  symptoms  in  some  one  of  the  lower  animals  by  exposing 
such  animals  in  localities  known  to  be  capable  of  producing  the  disease  in  man,  and 
thus  establish  a  physiological  test  of  the  presence  of  the  cause  of  the  disease,  we  may 
even  hope  to  be  able  to  determine  the  nature  and  the  natural  history  of  this  cause, 
althouf^h  prolonged  investigation  may  be  necessary  to  effect  it. 

"  With  the  time  and  means  which  the  National  Board  of  Health  can  at  present  put 
at  the  disi)0sal  of  the  commission  no  complete  investigation  is  possible.    All  that  is 

*  During  a  part  of  its  sojouin  in  Cuba,  the  commission  found  it  indispensable  to  employ  also  Dr. 
Abraham  Morejon  as  an  interpreter  and  assistant,  and  Mr.  Richard  I.  Cay,  as  a  translator ;  both  are 
residents  of  Cuba. 
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hoped  for  is  that  the  commission  will  be  able  to  obtain  some  grounds  for  a  positive 
opinion  as  to  whether  it  is  probable  that  such  an  investigation  would  put  us  m  pos- 

''^Ti^iT^r^^^^^^^  details  as  to  the  modes  of  attacking  this  problem ; 

but  one  thing  is  insisted  on,  and  that  is  that  as  far  as  possible  what  is  done  shall  be  so 
done  and  so  recorded  that  it  need  not  be  done  again  hereatter.,  ^   ,    .     „    . .    , „ 

-It  is  expected  that  the  commission  will  organize  itself  and  devise  for  itself  the 
methods  and  order  of  carrying  out  the  work  above  indicated.  It  is  desired  that  the 
Sport  to  be  furnished  the  Board  shall  be  made  by  the  members  jointly  as  a  comm.s- 
sion  In  other  words,  it  is  expected  that  each  member  will  be  carelul  to  ver  ly  the 
results  obtained  by  the  other  members,  or  to  note  distinctly  the  absence  ot  such  veri- 

"J.  L.  CABELL,  Fresident. 

Thomas  J.  Turner,  Secretary  J' 

In  addition,  the  commission  was  further  instructed,  June  26,  1879,  -It  is  the  wish 
of  the  National  Board  of  Health  that  the  work  specihed  under  the  preceding  several 
distinct  heads  should  engage  the  earnest  attention  of  all  members  ot  the  commission, 
nnti^l  such  work  is  completed,  to  the  exclusion  of  all  other  lines  of  mvestigation-such, 
for  example,  as  the  clinical  observation  and  record  of  cases.  -.wi  ^ 

Attention'is  particularly  solicited  to  the  facts  that,  as  officers  charged  with  the  exe- 
cution of  special  instructions,  it  becomes  the  imperative  duty  of  he  members  of  the 
commission  to  conline  their  labors  to  four  distinct  and  specihc  subjects  of  ir^vest  ga- 
tfon  and,  therefore,  that  any  such  aid  as  the  authorities  and  the  learned  physicians 
of  Cuba  may  feel  disposed  generously  to  give  should  be  lim  ted  to  these  four  subjects 
The  proper  investigation  of  these  will  so  fully  occupy  all  the  time  of  the  merabei^  of 
the  commission  that  they  prefer,  at  least  for  the  present,  to  throw  entirely  aside  all  of 
the  many  other  subjects  of  interest  relating  to  yellow  fever.  -..-u  v  ^- 

His  excellency  the  governor-general  has  received  the  commission  with  distinguished 
cons\deratiom  ^Logn^  that  Tts  high  mission  is  to  serve  not  one  but  all  na  ions,  and 
ha^zealously  proffered  every  aid  in  his  power.  The  commission  profoundly  appre- 
cfates  this  action  of  his  excelleucy.  In  behalf  of  the  military  authorities,  Dr.  Juan 
Lopez  de  O^^^^^^  medical  director  of  the  army,  and  Dr.  A.  Pardinas,  medical  director 
ofThe  military  hospitals  in  Havana,  and  in  behalf  of  the  civil  authorities  Dr.  V .  L 
FerrerTcretary  of  the  Cuban  superior  board  of  health,  and  Dr.  L  M  Cowley  secretary 
of  the  Havana  municipal  board  of  health,  have  kindly  and  earnestly  ^fff^^^^y,^^^^^^^^^ 
mission  all  the  aid  it  may  request.  In  addition,  the  distinguished  physicians  ot  Havana, 
k'nTniber  tootarg^^  mention,  ha^e  vied  with  each  other  in  welcoming  the 

ooTrimission  and  in  tendering  olfei'S  ot  assistance.  -.^  •  t 

TZmncll  as  the  commission  is  most  anxious  that  its  labors  should  result  in  honor 
to  medTcal  science!  and  in  practical  good  for  mankind,  it  desires  to  utihze  all  the  aid 
oSd  and  to^^cco^  deems  it  well  to  explain  by  this  publication  which 

becomes  the  more  necessary  since,  unfortunately,  most  of  the  members  do  not  speak 
SnanTsh  the  social  points  which  it  is  proposed  to  investigate  in  the  execution  of  its  gen- 
eiTofficiaJ  iSctFons.  By  these  details  it  is  designed  to  indicate  to  all  who  would 
luhe  comrssion  the  direction  in  which  their  aid  will  prove  serviceable.  In  this 
connection  it  may  now  be  stated,  that  on  every  point  to  be  mveatiga  ed  P^eci^e  well 
^iroven  facts  not  opinions,  are  Jought  for;  that  the  facts  specially  desired  are  those 

other  persons  or  from  books  ;  and  that  it  is  very  desirable  the  facts  should  be  presented 
win  be  observed  that  the  commission  is  instructed  to  strive  to  increase  existing 
knowledge  as  to  the  pathological  anatomy  of  yellow  ^^^^ll^-^^^"^^^^ 
nature  and  natural  history  of  the  cause  ot  yellow  fever."  1  he  investigation  o  t  ese 
Bubrects  has  been  assigned  to  Drs.  Sternberg  and  Guit^ras,  who  P^^P^^;;;;^^'^^^  of  ^^^^^^^^ 
T>roblems  in  laro-e  nart,  through  the  microscope.  The  histological  pathology  of  >  el- 
Tow  fever  ^  be  specially  studied;  and,  in  addition,  the  microscope  wiH  be 
usid  in  efforts  to  disclose  the  ultimate  cause  or  germ  of  the  disease  For  these  "i\efi- 
Sftions  the  commission  is  supplied  with  the  best  lenses  the  world  affords,  and  with  a 
photolrapLT  instruments,  for  the  purpose  of  magnifying 
ILrgelf  amfof  repre^  pictoriilly  all  which  these  lenses  "^^.^^f.^f.^'.  ^^J^^^/^^^ 
derlng^these  disclosures  the  common  property  of  the  scientilic  ^fj^f '  J".!^^,^^^.^^: 
tempts  will  be  made  to  communicate  yellow  fcner  to  unacclimated  ain^^^^ 
York  bv  exposing  them  to  specially  infected  localities,  by  inoculation  of^he  blood  ot 
persons  sick  with  yellow  fever,  and  bv  all  other  T>robable  means  Drs.  Sternberg  and 
l":!iZt:!tllZlno  aid  for  tiiese  inVestigations  other  ^^^^ -^{^ 
as  may  be  necessary  to  secure  cadaveric  specimens,  as  Promptly  afte^^^ 
and  the  blood,  &c.,  of  those  suffering  with  yellow  fever.  Howeyei,  it  raa>  a^^ieu, 
?C  the  commission  would  be  obliged  for  any  accurate  information  tending  to  prove 
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that  the  prevalence  of  yellow  fever  is  associated  with  any  phenomena  in  the  animal 
or  in  the  vegetable  kingdom. 

The  remaining  two  subjects  for  investigation  the  commission  has  assigned  to  the 
chairman,  Dr.  Chaille,  and  to  Mr.  Hardee.*  These  members  will  find  it  impossible  to 
prosecute  successfully  their  work  unless  largely  aided  by  the  military  and  civil  au- 
thorities, as  well  as  by  physicians.  The  two  subjects  which  Dr.  Chaill<^  nud  Mr.  Har- 
dee are  required  to  investigate  are,  for  convenience,  subdivided  into  the  following 
four  heads,  under  each  of  which  is  detailed,  in  the  form  of  questions,  the  special  set  of 
facts  deemed  necessary  to  throw  light  upon  each  one  of  these  four  heads  : 

I.  "Ascertain  the  actual  sanitary  condition  of  the  principal  ])ort8in  Cuba  from  which 
shipments  are  made  to  the  United  States,  more  especially  the  ports  of  Havana  and 
Matanzas." 

1.  TSTiat  is  the  condition  at  these  ports  of  the  air,  water,  soil,  streets,  houses,  lat- 
rines, drainage,  harbors,  adjacent  swamps,  &c.j  and  what  is  their  geological  struct- 
ure ? 

2.  What  is  the  annual  death-rate  at  these  ports  ? 

3.  What  is  the  annual  number  (by  months)  of  the  vessels  which  sail  from  the  vari- 
ous ports  of  Cuba  to  the  various  ports  of  the  United  States. 

II.  "Determine  how  these  sanitary  conditions  can  best  be  made  satisfactory,  more 
especially  what  can  and  should  be  done  to  prevent  the  introduction  of  the  cause  of 
yellow  fever  into  the  shipping  of  these  ports." 

1.  What  can  and  should  be  done  to  improve  the  sanitary  condition  of  these  towns 
and  of  their  harbors  ? 

2.  What  preventive  measures  can  and  should  be  adopted  by  every  vessel  in  an  in- 
fected port?  What  is  the  nature  of  the  ballast,  cargo,  *&c.,  transported  by  vessels  to 
other  ports? 

3.  What  preventive  measures  can  and  should  be  adopted  by  every  person  en  route 
from  infected  to  non-infected  ports? 

4.  What  well  established  facts  can  be  produced  to  determine  with  precision  the 
period  of  incubation  of  yellow  fever? 

5.  What  facts  can  be  contributed  by  experience  in  Cuba  to  prove  what  influence, 
if  any,  is  exercised  in  limiting  the  extension  of  yellow  fever  by  quarantine,  and  by 
seclusion  or  isolation  of  those  sick  with  the  disease? 

III.  "Obtain  as  much  information  as  possible  with  regard  to  the  so-called  ende- 
micity  of  yellow  fever  in  Cuba." 

1.  What  are  the  statistics  of  population  by  every  census  ever  taken ;  and  the  annual 
statistics  (by  months)  of  deaths,  as  full  and  as  far  back  in  time  as  possible,  especially 
as  to  yellow  fever,  and  as  to  Havana  and  Matanzas?  Statistics  are  desired  not  only 
of  these  cities,  but  also  of  the  hospitals  and  other  public  institutions.  Mortality  sta- 
tistics of  yellow  fever  especially  are  sought,  not  only  by  years  and  months,  but  also 
by  age,  sex,  race,  nationality,  occupation,  and  condition.  With  such  statistics  there 
are  also  needed  the  number  of  the  population  in  which  the  mortality  occurred,  and,  if 
possible,  the  number  of  those  acclimated  and  unacclimated  in  said  population. 

2.  In  what  years  hav^e  epidemics  of  yellow  fever,  cholera,  small-iiox,  &c.,  occurred; 
the  dates  of  the  tirst  and  last  cases;  the  degree  of  fatality? 

3.  What  influence  on  epidemics  has  been  exercised  by  any  such  causes  as  inunda- 
tions, hurricanes,  earthquakes,  upturnings  of  the  soil,  the  making  of  new  ground,  the 
mixture  of  fresh  and  salt  water,  Avar,  sieges,  migrations? 

4.  What  is  the  history  of  yellow  f<iver  in  Cuba,  and  especially  in  Havana,  since  its 
first  appearance?  Has  yellow  fever  ever  disappeared  from  Cuba  or  from  Havana? 
In  what  years  has  there  been  no  yelloAV  fever  yet  numerous  unacclimated  immigrants? 

IV.  "Obtain  as  much  information  as  possible  with  regard  to  the  conditions  which 
may  be  supposed  to  determine  the  so-called  endemicity  of  yellow  fever  in  Cuba. 
This,  of  course,  involves  a  careful  examination  of  neighboring  localities  where  the 
disease  does  not  appear  to  have  its  cause  permanently  localized." 

1.  What  meteorological  records  can  be  secured  for  various  places  in  Cuba?  Does 
frost  occur  in  Cuba;  if  so,  Avhat  influence  does,  it  exercise  on  yellow  fever,  and  what 
is  the  influence  of  temi)erature,  humidity,  storms,  electricity,  ozone,  currents  of  air, 
night  air,  and  the  sun's  rays  ? 

2.  What  places  in  Cuba  are  infected  by  yellow  fever,  either  persistently,  generally, 
rarely,  or  never?  What  special  parts  of  Havana,  Matanzas,  &c.,  are  most  and  what 
parts  least  often  and  severely  infected?  What  parts  of  these  cities  and  what  places 
in  Cuba  have  the  most  and  the  least  numerous  unacclimated  population?  Are  theve 
any  houses  or  plantations  "on  the  sea,  even  near  Havana,  which  are  never  infected," 
although  inhabited  by  the  unacclimated? 

*Col.  T.  S.  Hardee  did  not  report  for  duty  in  Cuba  until  August  18,  and  retxmied  to  the  United  States 
on  the  following  September  2i);  this  brief  visit,  together  with  continued  ill  liealth,  and  his  death. 
May  21,  1880,  resulted  in  depriving  the  chairman  of  any  contributions  from  liim  to  the  matter  in  this 
report. 
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3.  What  differences  can  be  observed  between  tbe  places  persistently,  rarely,  and 

neverinlected?^^  cases  jrenerally  occur  on  or  near  the  shipping,  and  are  there  any 
speciallocalities  where  the  disease  is  prone  first  to  appear? 

5  is  yellow  lever  ever  transmitted  to  any  non-infected  localities  and  there  propa- 
o-ated?    Is  it  ever  communicated,  outside  of  infected  localities,  from  person  to  person 

6  Does  the  disease  follow  the  lines  of  traftic  and  travel?  If  so  what  persons  and 
things,  or  fomites,  best  convey  the  poison  ?    Is  yellow  fever  a  fiecal  or  excrementitial 

^'T'^Are  there  any  instances  in  Cuba  of  convents,  asylums,  or  barracks— located  within 
an  infected  district,  inhabited  by  the  unacclimated,  and  rigidly  maintaining  non-in- 
tercourse—which  have  escaped  yellow  fever  ?  -1  v„n^ +^ 

8.  Are  Cubans  who  reside  in  places  where  yellow  fever  does  not  prevail  hable  to  the 
disease?    To  what  is  acclimation  due,  and  is  it  ever  lost ?  ^.  .  , 

The  commission  fully  understand  that  it  will  be  impossible  to  secure  satisfactory 
answers  to  some  of  the  quesiions  now  detailed,  but  it  is  none  the  less  its  duty  to  ob  am 
all  the  lacts  on  these  topics  which  can  be  gathered  by  personal  investigation  and  by 

"^'iCcomrssfon  and  its  laboratory  is  located  at  the  Hotel  San  C^^los,  where  visit^^^^ 
will  usually  lind  the  members,  from  H  to  9  p.  m.,  on  every  evening  except  Tnursday 
Finally,  the  commission  desires  it  understood  that  while  its  members  are  citizens 
and  officers  of  the  United  States,  they  do  not  seek  the  aid  of  the  authorities  and  of 
the  physidans  of  Cuba  in  the  name  of  their  nation  so  much  as  in  the  paramount  mter- 
estsW  public  hygiene,  and  in  the  name  of  dHAI^^^  President. 

G.  M.  STERNBERG,  Secretary. 

Havana,  Cuba,  July  15,  1879. 

In  addition  to  the  publication  of  this  document,  other  measures  w^^^  JS^^en  which 
fac  litated  the  commission  in  the  better  execution  ot  its  instructions.  To  aid  it,  the 
^ov^^^^^^^^  obout  July  20,  appointed  an  auxiliary  commission  of  eminent  Span- 

fsh  and  Cuban  physicians.  In  ffiture  the  two  commissions  will  be  designated  the 
Uiii  e    Statef^^^^  and  the  Spanish  Commission.    With  the  cooperation  of 

e  Spanish  Coinmission,  two  very  brief  circulars  of  interrogatones  --e  Publ^^^^^^^^^ 
md  distributed,  in  connection  with  the  one  above  quoted,  to  United  States  consular 
officei4  rSrci'^^^^  authorities,  and  to  the  most  prominent  physicians  in  the  most 
iwitin?  sea-polts  and  inland  towns  of  Cuba.  Although  the othcial instructions  des- 
^n^xted  onl^^^^^^  entry  as  the  places  to  be  investigated,  it  was  mam  est  that  an 
invest  oaUon?^^^^^^  limited  would  rim  the  risk  of  presentiug  a  partial  ^^^^  fal^iew 
oTthe  nrevalence  of  yellow  fever  in  Cuba;  hence,  some  information  was  gathered 
and  is  Preslnted  in  this  report  in  respect  to  not  only  Cuba's  fifteen  ports  of  entry,  but 
Xo  fh  m  -fo^^^^^  six  located  on  the  sea-shore  and  twenty-eight  mland  By 

these  meanrand  tie  sedulous  collection  of  medical  and  f  ^^^'u^it  d  ttX^C^^^^^ 
to  rnntrihuto  auv  historical  or  other  information  ot  value  to  the  United  States  l.om- 
missTon  -^^Diuch^lar'^^^  of  trustworthy  data  was  secured  than  would  otherwise 
h^ve  been  Xss  ble     Personal  inspection  was  as  thorough  and  extensive  as  was  prac- 

^  Thp'rliffirulties  encountered  in  the  execution  of  my  duty  were  numerous,  harassing, 
and  of  sifcSture^^?^  satisfactory  discharge  of  this  duty  was  impos- 

s"thesl  difficulties,  wit^heir  -sultlii^ defect,  wil^l^^^^^^^ 
WTinPX'Pr  is  destitute  of  a  like  experience  would  find  it  very  (iimcuit  to  ie<iii/.e  uuo 
.v-iltrof  time  the  aWd  misapprehe^         and  the  numerous  other  vexatious  impedi- 
ments whclifa^^^  of  him  whom  dity  forces  to  confer  with  a  large  number  of 

information  and  trustworthy  statistics  could  be  procured  from  these.    Unt,  unioriu 
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nately,  there  is  uo  need  for  a  citizen  ol  the  United  States  to  visit  Cuba  to  learn  the 
painful  lesson  that  boards  of  health  may  be  merely  nominal  bodies  ori^anized  by  laws 
which  leave  them  destitute  of  resources  and  of  power,  and  often  ludicrously  lackin<^ 
in  everything,  even  a  book  of  record,  which  should  characterize  such  bodies.  While 
boards  of  health  in  Cuba  are  generally  composed  of  physicians  who  personally  deserve 
respect  and  confidence,  yet  it  was  not  my  good  fortune  to  see  or  hear  aiiylhing  to  the 
credit  of  these  bourds,  and,  as  "corporations  have  no  souls,"  instances  could  1)0  given 
proving  conclusively  that  Cuban  boards  of  health  have,  as  to  bills  of  health  and  other 
sanitary  matters,  most  elastic  consciences.  So  little  are  vital  statistics  appreciated, 
that,  if  gathered  by  some  zealous  student,  they  umst  be  published,  if  at  all,  at  private 
expense.  Even  the  hospitals  under  government  control  publish  no  reports,  nor  do 
they,  for  the  most  part,  even  possess  any  records*  of  value  to  the  sanitarian ;  without 
great  expense  and  delay  often  nothing  can  be  furnished,  except  a  bare  memorandum 
of  total  admissions  and  discharges.  The  churches,  as  in  other  Catholic  countries, 
keep  records  of  all  deaths  and  baptisms,  but  these  arc  iti  the  hands  of  ecclesiastics, 
who  fail  so  completely  to  appreciate  their  sanitary  value  that  the  only  discourtesies 
and  rebuffs  shown  in  Cuba  to  the  United  States  commission  resulted  Irom  courteous 
efforts  to  obtain  from  some  of  these  ecclesiastics  a  simple  memorandum  of  annual 
deaths  and  baptisms. 

In  consequence  of  this  lack  of  vital  statistics  it  was  found  that  Cuban  physicians  have 
very  little  accurate  knowledge  of  the  sanitary  conditimi  of  their  own  country,  and  often 
entertain  most  erroneous  ideas,  even  as  to  the  very  town  in  v/hich  they  live;  and, 
of  course,  the  general  x)ublic  is  even  more  ignorant,  clinging  obstinately  to  the  pop- 
ular prejudice  in  favor  of  the  salubrity  of  one's  home.  For  such  reasons  the  ditticul- 
ties  in  procuring  in  Cuba  trtistworthy  iiiformation  and  accurate  statistics  were  un- 
usually great.  The  numerous  statistical  tables  in  this  report  were,  in  greater  jiart, 
obtained  by  the  aid  of  the  government,  and  Avere  presented  in  manuscript.  The  data 
thus  obtained  have  been  much  abbreviated  by  laborious  compilation,  and  are  now 
X)ublished  for  the  first  time.  Though  defective  and  at  times  discre]);int,  the  vital 
statistics  now  published  are  not  only  the  best  which  could  be  procured,  but  also  the 
best  and  most  extensive  which  have  ever  been  ptiblished,  and  they  furnish  more  accu- 
rate knowledge,  with  all  their  defects,  of  the  true  sanitary  condition  of  and  the  preva- 
lence of  yellow  fi-ver  in  Cuba  than  can  bo  obtained  irom  any  other  source  whatever. 

Many  reports  of  valtie  were  received  from  consuls  and  physicians,  and,  through  the 
Spanish  commission,  fiom  boards  of  health  and  other  civil  atithorities.  From  some 
places  of  importance  reports,  though  solicited,  were  not  obtained,  and  the  reports 
which  were  received  from  some  other  places  were  of  little  value.  Others,  again,  were 
not  received  until  the  commission  was  about  to  leave  Cuba,  or  even  until  it  had  re- 
turned to  the  United  States ;  in  tine,  too  late  to  secure  the  additions  and  explanations 
desirable.  The  information  extr:icted  from  these  reports  repeatedly  falls  short  of  what 
was  sought  for,  and  therefore  what  is  published  represents  only  what  it  was  found 
practicable  to  procure.  In  every  case,  care  has  been  taken  to  present  the  statements 
and  views  of  the  authors  of  these  reports  with  fidelity,  esi^ecially  when  at  variance 
with  my  own. 

The  hope  had  been  entertained  that  much  more  information  than  was  secured  would 
be  obtained  from  Cuban  physicians  respecting  the  nuuierous  points  involved  in  the 
subjects  assigned  me  for  investigation.  But  it  was  found  that  in  Cuba  all  have  be- 
come by  haljit  so  hardened  to  the  devastating  prevalence  of  y(d]ow  fever  that  even 
the  physicians  have  become  comparatively  iudilferent  to  the  study  of  the  prevention 
of  that  which  seems  to  be  inevitable.  Hence,  their  chief  interest  in  and  knowledge 
of  yellow  fever  concerns  its  diagnosis  and  treatment,  while  little  study  has  been  given 
to  the  (piestions  which  refer  to  its  causation  and  prevention.  Notwithstanding  this, 
it  is  very  observable  that  there  is  in  Cuba  as  much  difference  of  professional  opinion 
respecting  the  diagnosis  of  yellow  fever  as  elsewhere,  and  also  that  the  ratio  of 
deaths  to  cases  is  jus't  as  high.  Hence,  there  was  nothing  new  to  be  taught  by  Cuban 
l)hy8icians,  even  as  to  their  favorite  topics — diagnosis  and  treatment. 

In  addition  to  the  foregoing  special  difficulties  encountered  in  discharging  the  duty 
assigned,  there  were  some  general  ones  which  deserve  to  be  better  understood  by  the 
Xmblic,  as  well  as  by  many  physicians.  Parkes  teaches  that  "no  disease  is  won h 
studying  scientifically,  as  to  causes  and  prevention,  until  its  diagnosis  is  quite  cer- 
tain." Even  if  this  be  an  exaggeration,  it  certainly  is  true  that,  apart  trom  sueh  ad- 
ditions to  our  knowledge  as  may  be  contributed  by  researches  such  as  can  be  prosecu- 
ted in  microscopical  and  chemical  laboratories,  little  progress  in  our  knowledge  of 
yellow  fever  can  be  reasonably  expected  until  the  diagnosis  of  the  disease  is  per- 
fected, and  until  vital  statistics  and  public  hygiene,  with  well-trained  sanitary  inspec- 
tors, contribute  their  indispensable  aid  in  furnishing  the  additional  premises  w- Inch  are 
indispensable  to  additional  conclusions.  Of  these  five  indispensable  things,  the  future 
must  depend  on  the  progress  of  science  to  furnish  the  microscopy,  chemistry,  and 
diagnostics,  but  it  can  look  only  to  the  progressof  civilization  in  yellow-fever  regions 
to  furnish  the  necessary  vital  statistics  and  public  hygiene.    Experts  fully  understand 
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our  deficiencies  in  these  five  great  needs,  and  the  nnavoidable  results  thereof;  but  so 
Tare  theraTpJeciated  by  the  public,  and,  alas !  by  many  physicians,  that  the  most 
Jlwnrd  v^eL  and  hopes  were  entertained  by  many  as  to  what  should  and  would  be 

com-^Su  i  Zi-e,l  in  "ny  illusive  hopes;  and  well  understood  that  the  great  p™^^^^ 

H^fs?=e-rii?;fu^-^^^^^^^^ 

"'cnba^'s"  irlTsidtyld\™™erce  iuereased,  has  become  the  greatest  nursery 

script;  and  this  tact,      connection  w  th  the  state^^^^^^^  1 
exceeds  the  limits  expected  and  desirable  will  it  is  hoped  e^  extracts  made 

tion  why  their  reports  have  not  been  published  m  lull,  "^^^^^^ 
tWrom  as  seemed  to  be  most  appropriate  to  the  subjects  herein  treated. 

ARRANGEMENT  OF  REPORT. 

Inasmuch  as  the  preliminary  report  and  this  prese,^  flna^^^^^^^^^ 

to  the  same  unaltered  official  '"^t".'"""";';,"'"  S"h  with  many  corrections  and 
assigned  me  for  investigatmn,  '^^Jf «^  J^^/.','^     ^^^^f l™^^^^^ 

ing  to  prove  the  correctness  ot  views  and  conclusions 
moment  which  may  have  been  overlooked  by  him. 

LIST  OF  CONTRIBUTORS. 

The  addresscsof  those  in  Cuba  who  have  contributed  important  assistance  in  obtain- 
'"Srilatri^/a-nJ^^r^uls^ 
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Mr.  Heury  C.  Hall,  United  States  consul-general  at  Havana. 

Dr.  Daniel  M.  Burgess,  United  States  sanitary  and  quarantine  inspector  at  Havana. 

MEMBERS  OF  THE  AUXILIARY  SPANISH  COMMISSION. 

Dr.  M.  Astray  de  Caneda,  of  the  Spanish  navy,  president. 

Dr.  E.  Nunez  de  Villavicencia,  medical  direct^or  of  the  civil  hospital,  secretary. 

Dr.  V.  L.  Ferrer,  secretary  superior  hoard  of  health. 

Dr.  Carlos  Finlay,  member  of  the  Academy  of  Sciences. 

Dr.  Raphael  Fleitas,  director  of  the  Military  Health  Park. 

Dr.  S.  Gallardo,  professor  of  clinical  medicine,  University  of  Havana. 

Dr.  J.  G.  Lebredo,  member  pf  the  Academy  of  Sciences. 

Dr.  Antonio  Pardinas,  medical  director  of  military  hospital  at  Havana. 

Dr.  F.  F.  Rodriguez,  professor  of  anatomy,  University  of  Havana. 

Dr.  Casimiro  Roure,  staff  officer  of  the  governor -general. 

Dr.  V.  B.  Valdez,  member  of  the  Academy  of  Sciences. 

Dr.  Francisco  Zayas,  member  of  the  Academy  of  Sciences- 

The  following  gentlemen,  located,  as  are  those  above,  in  Havana  and  in  other  parts 
►f  Cuba,  also  rendered  important  services: 

Mr.  Antonio  Ariza,  city  architect  Havana. 

Mr.  J.  Carbouell  y  Marti  Havana. 

Don  Rafael  Cer^ro,  commandant  of  engineers  Havana. 

Mr.  A.  Conde  Havana. 

Mr.  A.  Gonzalez  y  Herrera,  city  architect  Havana. 

Dr.  P.  Selsis  Havana. 

Mr.  A.  H.  Taylor,  civil  engineer   Havana. 

Rev.  B.  Vines,  director  of  the  observatory  of  the  College 

ofBelen   ..Plavana. 

The  editors  of  the  Anales  de  la  Academia  de  Cieucias 

Medicas,  due   Havana.  . 

The  editors  of  the  Cr6nica  M^dico-Quirurgica  Havana. 

The  editors  of  the  Gaceta  M^dica  Havana. 

Dr.  J.  J.  Rabeiro  Bahia  Honda. 

Dr.  P.  Imanes  Baracoa. 

Mr.  A.  M.  Zamora,  United  Sl  ates  consular  agent  Baracoa. 

Dr.  F.  R.  Olivera  ...Bejucal. 

Dr.  Pedro  Ron   Bejucal. 

Mr.  J.  G.  Fuentes,  United  States  consular  agent  Caibarien. 

Dr.  Antonio  Lopez  Caibarien. 

Dr.  J.  A.  Pacetti  Cardenas. 

Mr.  J.  H.  Washington,  United  States  consular  agent. .  .Cardenas. 

Dr.  Ramon  de  Mazarredo  Cienfnegos. 

Dr.  W.  W.  Cross,  United  States  vice-consul  Cienfuegos. 

Dr.  A.  R.  Campena,  secretary  board  of  health  Cuba,  or  Santiago  de  Cuba. 

Mr.  J.  Canizarcs,  secretary  civil  government  Cuba,  or  Santiago  de  Cuba. 

Mr.  J.  C.  Landreau,  United  States  consul  Cuba,  or  Santiago  de  Cuba. 

Dr.  Lucas  Gallerdo  Gibara. 

Rev.  Francisco  Clerch  Guanabacoa. 

Dr.  A.  G.  Del  Valle  Guanabacoa. 

Dr.  A.  W.  Reyes  Guanabacoa. 

Mr.  W.  F.  Alison  Guautanamo. 

Dr.  Joaquin  Boote   Gnantanamo. 

Board  of  health  Giiines. 

Board  of  health  Manzanillo. 

Dr.  J.  A.  Beltran  '.  Mariauao. 

Dr.  J.  R.  DeArmona  Marianao. 

Dr.  Jose  Foms  Marianao. 

Dr.  Enri(|ue  Morado  Marianao. 

Board  of  health   Matanzas. 

Dr.  E.  A,  Calves  Matanzas. 

Mr.  George  L.  Washington,  United  States  vice-consul. .Matanzas. 

Board  of  health  Nuevitas. 

Mr.  J.  Sanchez,  United  Stares  consular  agent  Nuevitas. 

Board  of  health  Pinar  del  Rio. 

Board  of  health  Remedios. 

Dr.  P.  De  Elizalde  Remedios. 

Dr.  N.  De  la  Pena  Sagua  la  Grande. 

Board  of  health  Sagua  la  Grande. 

Mr.  J.  F.  Swords,  United  States  consular  agent  Sagua  la  Grande. 

Board  of  health  San  Antonio. 
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Dr  Cuervo  A  Saucti  Spiritus. 

Dr  Bofill              Sau  Jo86  de  Las  Lajas. 

Dr*  Cabrera  Sau  Jos6  de  Las  Lajas. 

Dr.  Esteban  de'Navea  San  Jos6  de  Las  Lajas. 

Board  of  health  Saiitiago  de  Las  Vegas. 

Board  of  health  

Mr.  G.  Fischer,  United  States  consnlar  agent  Irmidad. 

Mr.  S,  R.  Ballesta,  United  States  consnlar  agent  Zaza. 

Attention  is  called  elsewhere  in  this  report  to  the  special  services  rendered  by  many 
of  those  above  named.  Bnt  there  were  some  who  rendered  such  zealous  service  and 
conferred  such  important  obligations  that  it  would  bt*  ungrateful  to  omit  sohcitmg 
thereto  the  special  attention  of  the  National  Board  of  Health.  The  consul-general, 
Mr  Hall  and  Dr.  Burgess  were  indefatigable  in  intelligent  efforts  to  serve  their  country 
bv  every  possible  aid  to  the  commission.  Mr.  Taylor,  also  a  citizen  of  the  United 
States,  conferred  invaluable  services,  not  even  hesitating  to  tax  heavily  his  own  pri- 
vate purse.  Dr.  A.  G.  Del  Valle,  the  most  eminent  medical  statistician  m  Cuba,  con- 
ferred numerous  favors,  and  contributed  to  this  report  the  most  reliable  statistics  it 
contains.  Drs.  Caneda,  Pardiilas,  Rodriguez,  and  Finlay,  of  the  Spanish  commission, 
bestowed  favors  which  it  is  feared  can  never  be  repaid.  Dr.  Rodriguez,  an  alderman 
of  Havana,  presented  to  the  United  States,  through  the  commission,  and  in  behait  ot 
the  citv  council,  a  magniticent  map  of  Cuba,  in  thirty-six  parts,  and  costing  some 
ilOO  The  Academy  of  Sciences,  which  honored  the  chairman  and  secretary  ot  the 
commission  by  appointing  them  honorary  members,  also  presented  to  the  United  States 
the  seventeen  volumes  of  its  valuable  transactions.  The  edi  tors  of  the  Cr6uica  Medico- 
Ouirur<nca  and  of  the  Gaceta  M6dica  also  presented  all  of  their  published  volumes. 
Col  Rafael  Cer^ro  of  the  Spanish  army,  and  Father  Vines  of  the  meteorological  ob- 
servatory of  the  College  of  Belon,  extended  many  kindly  courtesies  and  coiii  ii  buted 
very  valuable  printed  documents.  Drs.  E.  A.  Calves,  R.  Mazairedo,  and  A  W  Reyes 
rendered  very  important  services,  and  deserve  from  the  National  Board  ot  Healtn  tlie 
hi^'-hest  consideration.  The  Messrs.  Washington  and  Dr.  Cross,  m  the  consular  serv- 
ice of  the  United  States,  manilested  great  interest  in  the  objects  ot  the  commission, 
and  oave  to  it  every  possible  assistance.  It  is  feared  that  some  names,  which  equally 
deserve  mention,  have  been  unintentionally  omitted.  Any  such  fault  should  be  attrib- 
uted to  the  difficulty  of  doing  justice  to  all,  when  the  number  is  so  great. 
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CHAPTER  I. 
CUBA  AND  ITS  PORTS  OF  ENTRY. 


Cuba,  the  largest  of  the  more  than  one  thousand  islands  of  the  West  Indies,  is  situ- 
ated less  than  100  miles  from  the  most  southern  islands  of  Florida.  The  Tropic  of 
Up'^O^^^.?  90^^^^""  *  iT' .  i^^l^^  between  the  parallels  of  north  latitude, 

1  S.o  -i^'^  '  ^^'^  between  the  parallels  of  longitude  west  of  Greenwich,  74°  7' 
ana  84^  o/  Hence,  on  a  parallel  of  longitude,  the  distance  between  the  most 
nor  hern  and  the  most  southern  part  of  the  island  is  about  230  miles,  and  the  leno-th 
pt  the  island,  on  a  parallel  of  latitude,  is  about  690  miles.  However,  this  island  is  so 
-^^  curved  m  the  sea,  with  the  convexity  to  the  north,  that  its  average 
breadth  is  only  about  52  miles,  the  ipxtreraes  being  from  20  to  135  miles,  and  its 
greatest  length  from  east  to  west  is  nearly  800  miles.  Few  places  of  importance  are 
more  tHan  2o  miles,  none  more  than  50  miles  from  the  sea-shore.  Together  with  its 
small  adjacent  and  dependent  islands,  Cuba  is  said  to  contain  47,278  square  miles 
and  IS  therefore  a  little  larger  than  the  State  of  New  York.*  Once  divided  into  a 
and  an  eastern  department,  and  subsequently  into  a  western,  central  and 
department,  it  was  m  1878  repartitioned  into  six  provinces.  Tbese,  from  west 


western 
eastern 


fo^  S^/nmSoZ^nf'^hf/ll^^^  '^^''^^  accepted  as  approximations  to  absolute  accuracy,  sufficient 
anv  twr?of?h^^  ^v,i      ^^^'^^  a  balf  dozen  or  more  authorities,  it  would  be  ditiicult  to  find 

any  two  ot  them  who  record  exactly  the  same  figures 

H.  Ex.  8  6 
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tn  Pa«t  are  the  proyinces  of  Pillar  del  Rio,  Habana,  Matanzas,  Santa  Clara,  Puerto 
PrlKand  Cuba  or  Santiago  de  Cuba.    This  report  contams  mlorn.ation  m  regard 

cotnto,  A^nce  onlftLesfflCn^o^^^^  are  of  any  interest  in  connection  wit  lithe 
iXcS^n'of  "se£    Efght  of  these  are  on  the  northern  and  seven  on  the  southern 

""tL  o,  ,Tbt  northern  ports  of  entry,  passing  from  west  to  east,  are  Havana,  Mataiizas, 
r„T^en»f  sl^^a  irO^rS^  or  S.agia,  Caibarien,  Nuevitas,  Gibara  or  J.bara,  and  Bara- 
Cardenas.  bagua  ia  i^ranae  m  ^  ^j^^  principal  port 

S  this  trtdl    The  sfven  LTer^^  entry,  passing  from  east  to  west,  are 

Guantanal  Cuba  or  Santiago  de  Cuba',  ManzaniUo,  Santa  Cruz,  Zaza  or  Tunas  de 

during  the  past  year  : 

Table  No  1  -Statement  of  the  numher  of  American  vessels, 

nS.Vi/i7,efr  cm..,  clearing  from  tkeportsof  Cuha,  for  ports  xn  the  Umted  states,  dm- 
inq  the  year  ending  December  "il,  1878. 

general.!  


Ports  of  entry. 


Havana  

Matanzas . . . 
Cardenas  -  - 
Cienfaegos. 

SagTia  

Baracoa  -  - 
Caibarien. . 
Trinidad 

Cuba  

Manzanillo 
ISTiievitas  .. 


Number  of 
vessels. 


Average  ton- 
nage of  the 


Total   

Guantanamo,  about. 

Gibara,  about  

Zaza,  about  

Santa  Cruz,  about  .. 


Sum  totals 


503 
313 
291 
152 
146 
130 
60 
28 
22 


1,  657 


653.8 
399.5 
334.9 
427.3 
341.4 
118.7 
366.9 
341.5 
488.9 
278.4 
327.8 


Total  num- 
ber of  the 
crews. 


1,700 


10,  505 
2,  615 
2,  358 
1,581 
973 
832 
514 
221 
177 
56 
21 


19,  853 
200 
50 
30 
0 


20, 133 


An  official  report  for  the  y--"  30  1878  ^^ed  that  the  — » 


number. 
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louged  to  various  other  nations.  Altliougli  about  800  American  vessels  enter  annually, 
yet  so  large  a  number  of  these  clear  for  foreign  ports,  that  the  number  which  clear 
directly  for  the  United  States  is  correctly  represented  in  the  above  table,  as  about  500 
only.  But,  in  addition  to  these  500  American  vessels  with  their  10,000  sailors,  passing 
annually  from  Havana  to  the  United  States,  the  number  of  foreign  vessels  and  crews 
probably  suffice  to  make  a  sum  total  of  700  vessels,  and  14,000  sailors  who  every  year 
enter  the  United  States  from  this  constantly  infected  port.  Even  these  figures  fail  to 
represent  the  entire  danger,  for  it  appears  that  the  average  annual  number  of  passen- 
gers (including  those  '4n  transit " ),  with  their  baggage,  has  been  4,755  during  the  ten 
years,  1870-79. 

Although  preceding  facts  sufficiently  reply  not  only  to  the  c^uestion,  ''what  are  the 
princpal  ports  of  Cuba?"  but  also  to  the  question  "what  is  the  relative  importance  of 
these  ports,  and  the  amount  of  their  commercial  intercourse  with  the  United  States?" 
yet,  it  has  been  deemed  essential,  in  connection  with  present  or  future  quarantine  and 
other  sanitary  regulations,  to  investigate  three  other  subordinate  questions.  These 
are :  A.  What  is  the  amount  of  intercourse  between  each  port  of  the  United  States 
and  all  Cuban  ports,  as  also  between  each  American  and  each  Cuban  port?  B.  Dur- 
ing what  seasons  of  the  year  is  this  intercourse  greatest  and  least?  C.  What  is  the 
value  of  this  intercourse  to  the  United  States  ? 

A.  What  is  the  amount  of  intercourse  between  the  ports  of  the  United  States  and 
the  ports  of  Cuba  ? 

This  question  is  answered  in  the  two  following  tables.  Of  these,  table  No.  2  is  com- 
piled from  data  furnished  by  the  United  States  Bureau  of  Statistics,  and  table  No.  3 
from  data  furnished  by  the  United  States  consul-general  at  Havana,  Mr.  H.  C.  Hall. 


Table  No.  2. —Statement  of  the  total  numher  of  vessels,  American  and  foreign^  which  entered 
each  of  the  various  27  ports  of  the  United  States  from  all  the  ports  of  Cuba  during  the  year 
ending  June  30,  1878,  and  the  year  ending  June  30,  1879. 


Ports  of  the  United  States. 

1878. 

1879. 

American. 

Foreign. 

Total. 

American. 

Foreign. 

Total. 

Average 
tonnage. 

701 

209 

910 

823 

283 

1, 106 

514 

2.  Key  "West,  Fla  

234 

31 

265 

294 

20 

314 

181 

3.  Philadelphia  

167 

27 

194 

293 

67 

360 

350 

4.  Boston  and  Charlestown. 

113 

52 

165 

240 

76 

316 

350 

5.  IS'ew  Orleans  

28 

100 

128 

37 

46 

83 

621 

6.  Baltimore  

65 

51 

116 

56 

52 

108 

730 

7.  Pensacola,  Fla  

40 

52 

92 

27 

24 

51 

365 

13 

63 

76 

8 

54 

62 

391 

9.  Savannah  

7 

48 

55 

2 

42 

44 

460 

28 

17 

45 

21 

6 

27 

173 

11.  Mobile  

17 

17 

34 

11 

5 

16 

263 

12.  Saluria,  Tex  

81 

0 

31 

33 

0 

33 

1,063 

13.  Wilmington,  N.  C  

2 

22 

24 

3 

10 

13 

303 

7 

13 

20 

1 

4 

5 

349 

1.5.  Saint  Mary's,  Ga  

I 

16 

16 

5 

5 

260 

16.  Fernandina,  Fla  

10 

14 

1 

3 

294 

17.  Portland  and  Falmouth. 

9 

4 

13 

16 

10 

26 

258 

18.  Galveston,  Tex  

3 

9 

12 

5 

7 

12 

511 

19.  Teche,  La  

10 

0 

10 

5 

0 

5 

1,046 

20.  Apalachicola,  Fla  

4 

1 

5 

0 

2 

2 

501 

21.  Saint  Mark's,  Fla  

0 

4 

1 

0 

1 

228 

22.  Saint  John's,  Fla  

t 

3 

0 

0 

0 

1 

5 

1 

2 

0 

2 

177 

24.  Beaufort,  S.  C  

1 

0 

1 

1, 

1 

388 

25.  Xorfolk  and  Portsmouth 

,  0 

1 

s 

2 

2 

1, 194 

1 

I 

1 

0 

27.  Bangor,  Me  

Totals  

0 

0 

0 

? 

179 

1, 492 

744 

2,  236 

1,  881 

717 

2,  598 

This  table  demonstrates,  among  other  facts  of  interest,  that  of  ^,11  vessels  sailing 
from  Cuba  to  the  United  States  more  than  tAvo-fifths  of  them  enter  the  port  of  New 
York,  that  less  than  two-fifths  enter  the  five  succeeding  ports,  and  that  less  than  one- 
fifth  enter  the  eighteen  southern  ports  (New  Orleans  included)  south  of  Norfolk,  Va. 
Excluding  New  Orleans,  there  are  only  300  to  400  vessels  from  Cuba  which  enter 
annually  all  the  other  ports  considered  specially  liable  to  yellow  fever  because  of  their 
geographical  position. 

Although  Spain,  the  mother  country,  imposes  from  May  1  to  October  1  severe  quar- 
antine restrictions  on  vessels  from  all  Cuban  ports,  whether  with  or  without  clean 
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bills  of  health  (see  chap.  XX),  yet  these  ports  are  not  all  equally  prone  to  mfect  the 
8hippint»-  in  their  harbors :  and  vessels  which  do  become  infected  are  not  dangerous 
in  equaf  degree  to  all  the  ports  of  the  United  States.  Hence  it  is  of  consequence  to 
determine  the  comparative  amount  of  intercourse  from  each  Cuban  port  to  each  port 
in  the  United  States.  The  desired  facts  as  to  foreign  as  well  as  to  American  vessels 
were  not  procured ;  but  the  following  data  as  to  American  vessels  alone,  and  for  the 
year  ending  December  31,  instead  of  June  30,  1878,  as  in  table  No.  2,  furnish  facts  suf- 
ficient for  a  satisfactory  estimate.  Since  the  data  are  derived  from  the  same  sources 
which  supplied  the  materials  of  table  No.  1,  they  are  defective  to  the  same  shght  ex- 
tent, and  for  the  same  reasons,  which  were  stated  when  introducing  said  table. 

Table  No.  3— Total  number  American  vessels  cleared  from  all  and  from  each  of  eleven 
Cuban  ports  for  United  States  during  year  ending  December  ^1,  1878. 


Port  s  of  theTJnited  States 
entered  in  1878  by  ves- 
sels cleared  from  ten 
specilied  Cuban  ports. 


Ifew  York  

Philadelphia  and  Dela- 
ware Breakwater  

Key  West  and  Cedar 
Keys  

Boston  and  Cbarlestown 

New  Orleans  and  South- 
west Pass  

Baltimore  

Indianola  

Pensacola  

Savannah  

Pascagoula  

Mobile  

Charleston  

Portland  and  Falmouth . . 

North  Hatteras  

Morgan  City  

Pearl  Eiver,  Shields- 
borough,  Hands- 
borough   

Brunswick,  Ga  

Galveston  

Apalachicola  

Jacksonville  

Fernandina  

Cat  Island  

Brazos  

United  States  for  orders  . 


160 
11 


179 
7 


144 
71 


Totals 


503 


313 


114 


291 


146 


152 


130 


60 


28 


22 


775 

235 

226 
134 

81 
67 
31 
30 
16 
15 
8 
10 
5 
5 
5 


1,  657 


While  this  table  correctly  represents  the  cowpara/ire  intercourse  from  the  specified 
Cuban  ports  to  the  ports  of  the  United  States,  it  must  not  be  forgotten  that  it  made- 
ouatelv  represents  the  absolute  amount  of  said  intercourse,  because  it  fails  not  only  to 
report  about  forty  vessels  which  sail  annually  from  four  omitted  ports  but  also  to 
report  the  seven  hundred  to  eight  hundred  foreign  vessels  which  also  sail  to  the  United 
States.  In  another  particular,  still  more  important,  the  table  is  calculated  to  mislead 
in  any  estimate  of  the  number  of  dangerous  risks  incurred  by  the  United  States  Irom 
any  one  of  these  ports  when  infected  ;  for  a  number  of  vessels  sail  from  each  of  the 
chief  and  most  dangerous  ports  coastwise,  and  are  reported  mthe  table  as  sailing  Irom 
their  last  port  of  departure,  perhaps  au  uninfected  one,  without  deference  to  the  tact 
that  they  had  previously  been  at  a  dangerously  infected  port.  Som  e  idea  of  the  number 
of  such  risks  may  be  derived  from  the  following  facts:  From  that  most  dangerous 
port,  Havana,  there  sailed  in  1878,  directly  to  the  United  States,  five  hundred  and  three 
American  vessels,  as  is  correctly  stated  in  the  table,  but  in  addition  to  this  number 
there  were  one  hundred  and  seventy- sis  other  vessels  which  sailed  coastwise  trom 
Havana ;  that  is,  to  some  other  Cuban  port.  And  these  one  hundred  and  seA^nty-six 
vessels  are  reported  as  cleared  from  their  final  port  of  departure,  and  not  from  Havana. 

Medical  records  are  full  of  instances  where  vessels,  sailing  from  some  other  Cuban 
port,  had  become  infected  really  at  Havana.  During  the  year  1879  two  vessels  at 
Matinzas  were  reported  to  have  become  infected  at  Havana,  and  one  vessel  entering 
Philadelphia  from  Sagua  is  reported  to  have  become  infected  at  Matanzas. 

B.  During  what  seasons  of  the  year  is  the  intercourse  from  Cuban  ports  to  the  Lnitett 
States  greatest  and  least  ? 
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Of  the  1,648  American  vessels  wMch  sailed  from  the  eleven  ports  of  Cuba  during 
the  year  ending  December  31, 1878,  the  number  which  sailed  during  each  of  the  four 
quarters  of  the  year  was  as  follows : 

Table  No.  4. 


Cuban  ports. 


Scfl 


1.  Havana — 

2.  Mantanzas 

3.  Cardenas  . . 

4.  Sagua  

5.  Cienfuegos 

6.  Baracoa  . . . 

7.  Caibarien.. 

8.  Trinidad... 

9.  Cuba  

10.  Manzanillo 

11.  Xue vitas  .. 

Totals... 


503 
313 
291 
146 
152 
130 
60 
28 
22 
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109 
67 
55 
14 
34 
23 
6 
8 
12 
2 
1 


133 
148 
144 
55 
58 
77 
23 
10 
3 
3 
1 


330 


655 


133 


405 


128 
30 
23 
26 
18 
14 
16 
3 
4 
3 
1 


266 


During  the  year  1877  the  corresponding  figures  were  as  follows :  Of  1,460  American 
vessels,  415  sailed  during  the  first  quarter,  550  during  the  second  quarter,  265  during 
the  third,  and  230  during  the  fourth  quarter.  It  thus  appears  that  a  larger  number 
of  vessels  sail  from  Cuba  to  the  United  States  during  the  six  months,  April  to  Octo- 
ber, than  during  the  six  months  from  October  to  April.  It  deserves  notice  that  the 
largest  amount  of  intercourse  with  Cuba  occurs  during  the  second  quarter  of  the  year, 
but  that  positive  information  was  received  that  this  excess  occurred  more  especially 
during  the  months  of  April  and  May,  and  not  usually  in  June.  Since  the  four  months, 
June,  July,  August,  and  September,  are  especially  to  be  feared,  and  since  it  is  during 
this  period  that  the  greatest  conflict  occurs  between  sanitary  and  commercial  inter- 
ests, it  was  deemed  important  to  determine  what  proportion  of  our  trade  was  carried 
on  during  these  months.  It  is  regretted  that  the  desired  data  were  not  obtained  ex- 
cept for  the  ports  of  Matanzas  and  Cardenas,  but  no  reason  is  known  why  the  facts 
as  to  these  two  should  not  correctly  indicate  the  facts  as  to  the  other  ports.  The 
facts  as  to  Matanzas  and  Cardenas  are  as  follows : 


Table  No.  ^.—Statement,  for  five  years,  of  the  numher  of  vessels  of  all  nationalities  ivMch 
cleared  annually  for  the  United  States  from  the  ports  of  Matanzas  and  Cardenas  during 
thefour  months,  June  to  September,  and  during  the  whole  year. 


1874. 

1875. 

1876. 

1877. 

18 

78. 

Totals  for 

five  years. 

u 

o 

u 

<s 

u 

u 

® 

p  <» 

Ports. 

o  . 

05 

o 

> 

S3 

o 

> 

3 
o 

o 

^  m 

'I  ■ 

> 

«5 

Zi 

n 

he  t- 
onth 

A  § 

he 

onthi 

o5 

to 

2"S 

A  o 

®  2  S 

©2 

:s  a 

^a 

^a 

^a 

^a 

^  0 

^^a 

(-1 
o 

u 
o 

u 
o 

o 

gaa 

o 

p^ 

Mantanzas  

Cardenas   

100 
58 

529 
405 

136 
89 

514 
445 

61 
59 

418 

394 

78 
79 

357 
297 

145 
126 

425 
350 

5S0 
411 

2,  243 
1,  791 

Totals  

158 

934 

225 

959 

120 

812 

157 

654 

271 

775 

931 

4,  034 

^J}^^  ^^^^^  considerably  less  than  one-fourth  of  all  the  vessels  which  sail 
TO  tne  united  States  from  Matanzas  and  Cardenas  habitually  sail  during  the  four 
months,  J  une  to  September. 

'Cu^a?^^^*  United  States  of  the  intercourse  with  the  ports  of 

The  day  may  come  when  the  people  of  the  United  States  will  demand  whether  their 
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welfare  would  not  be  best  promoted  by  suspension  of  intercourse  with  Cuba  during 
certain  months  of  the  year ;  the  day  has  come  when  this  intercourse  is  much  restricted ; 
and  the  day  is  always  at  hand  when  an  Intelligent  people  should  be  instructed  to 
what  extent  their  pecuniary  as  well  as  their  sanitary  progress  is  involved  in  every 
legislative  measure.  Commercial  interests  are  so  much  prized,  sanitary  interests  so 
ill-appreciated,  that  vague  and  absurdly  exaggerated  statements  of  the  value  of  the 
Cuban  trade  find  credence. 

In  January,  1879,  an  intelligent  but  interested  witness  testified  before  a  comrnittee 
of  distinguished  Congressmen  and  of  medical  experts  engaged  in  the  investigation  of 
the  yellow-fever  epidemic  of  1878,  that  the  sanitary  restrictions  on  the  trade  of  New 
Orleans  with  the  West  Indies  had  during  this  one  yea,r  injured  that  city  to  the  extent 
of  about  one  hundred  millions  of  dollars.  It  ia  instructive  that  this  evidence  passed 
unquestioned  in  spite  of  the  fact  that  the  total  annual  exports  of  Cuba  to  all  viations 
has  rarely,  if  ever,  exceeded  that  sum.  The  total  exports  of  Cuba  in  1878  were  only 
$70,881,552,  and  of  this  sum  there  were  $56,695,278  of  saccharine  products,  and 
$13,213,690  of  tobacco. 

The  following  table  teaches  what  very  large  proportion  of  the  products  of  Cuba  is 
purchased  by  the  United  States,  what  very  small  proportion  of  American  products  is 
sold  to  Cuba,  what  cities  and  towns  are  specially  interested  in  .these  purchases  and 
sales,  and  to  what  extent  they  are  thus  interested  : 

Table  No.  6.— Value  of  the  imports  from  and  of  the  exports  to  Cuba  for  the  two  fiscal  years 
ending  June  30,  1878  and  1879,  compiled  from  the  data  of  the  United  States  Bureau  of 
Statistics. 


Places  in  the  United  States 
trading  witli  Cuba. 


Imports. 


1878. 


Domestic 
exports. 


Total  im- 
ports and 
exports. 


Imports. 


1879. 


Domestic 
exports. 


1.  ISTew  York  

2.  Philadelphia  

3.  Boston  and  Charlestown. 

4.  New  Orleans  

5.  Baltimore  

6.  Key  West  

7.  Portland  and  Falmouth . . 

8.  Saluria,  Tex  

9.  Pensacola,  Fla  

10.  Pearl  River,  Miss  

11.  Mobile,  Ala  

12.  Perth  Amboy,  X.  J  

13.  Galveston,  Tex  

14.  Savannah,  Ga  

15.  Ilichmond,  Va  

16.  I«rew  Haven,  Conn  

17.  Wilmington,  IsT.  C  

18.  Charleston,  S.  C  

19.  Brunswick,  Ga  

20.  Saint  Mark's,  Pla  

21.  Machias,  Me  

22.  remandina,  Tla  

23.  Brazos,  Tex  

24.  Georgetown,  D.  C  

25.  Apalachicola,  Fla  

26.  Saint  Mary's,  Ga  

27.  Passamaqaoddy,  Me  ... 

28.  Saint  John's,  Ma  

29.  Wiscasset,  Me  

30.  Waldo  borough,  Me  

31.  ]S^ew  London,  Conn  

32.  Alexandria,  Ya  

33.  Bangor,  Me  

34.  Newburyport,  Mass  ... 

35.  Belfast,  Me  


$44,  530,  355 
4,  915,  311 
4,  559,  228 
2, 043, 697 
1,  917,  597 
664,  292 
209,  038 


2,  320 
95 
107 


622 
7,  277 


6,  295 
22. 103 


Totalmerchandiseand 

specie  

Total  specie  


Total  merchandise . . . 
Total  foreign  exports 

Total  domestic  and  for- 
eign exports  


3, 326 


25 


$7, 469,  977 
1,  065,  893 
178, 187 
188,  813 
135,  754 
626,  624 
767,  077 
379,  951 
109, 149 
68,  572' 
59,  623 
56,  975 
53,  400 
40,  205 
29, 130 
25,  000 
20,  880 


21,  867 
13,  405 
13, 107 
10, 179 

6,  730 

7,  248 
5, 458 
4,  584 
3,  312 
2, 019 

751 
600 
113 


$52,  000,  332 
5,  981,  204 
4,  737,  415 
2,  232,  510 
2,  053,  351 
1,  290,  916 
976, 115 
379,  951 
111,469 
68,  672 
59, 730 
56,  975 
54,  022 
47,  482 
29, 130 
25,  000 
27, 175 
22, 103 
21,  935 
16,  311 
13, 107 
10, 179 
10,  056 
7, 248 
5, 458 
4,  609 
3,  312 
2,  019 
751 
600 
113 


58,  885, 162 
1, 983,  830 


56, 901,  332 


$44,  895,  007 

7,  795,  664 

8,  603, 618 
1,  035,  872 

951, 400 
521, 977 
357,  071 


52 
320 
900 


$7, 772,  776 
984, 729 
175,  577 
383,  681 
216,  963 
929,  688 
890,  791 
369,  533 
140,  294 
55,  232 
39,  248 
101,  595 
48,  275 


1, 136 


21,  270 
8,  810 
42 
3,  831 


4,  661" 


41,  550 
37,  595 

1,  081 
351 

7,  639 
5,  700 

19, 107 

8,  684 
4,  619 
1,800 
3,  539 

2,  440 
8,  738 


17,  793 


810 


11,  365,  013 


11, 365,  013 
624,  250 


12, 110 
6,  835 
4, 129 
3,  237 


,  266,  345 


11,! 


263 


64, 202, 441 
552,785 


12,  294,  329 
92, 638 


63, 649,  656 


12,  201, 691     75, 851,  347 
529. 364 


12,  731,  055 
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men  it  is  remembered,  that  the  epidemic  of  yellow  fever  iii  1878  lias  been  estima- 
ted to  have  inflicted  on  three  Southern  States  some  $100,000,000,  and  that  statements 
oje  credited  by  many  to  the  effect  that  quarantine  restrictions,  during  only  a  tew 
months  of  the  year,  inflict  enormous  loss  on  the  commercial  interests  ot  certain  places, 
it  becomes  a  very  notable  fact  that  the  total  value  of  all  exports  and  imports  exchanged 
between  aU  Cuban  ports  on  the  one  hand  and  all  of  the  f^^^f  t^^^y.^^^if ^g.Jf 
above  list,  south  of  Richmond,  Ya.,  on  the  other  hand,  was  only  $4,369,237  in  187b,  and 

^^Thf 'cfbove  tlble'illustrates  the  fact,  proved  by  simUar  statistics  for  preceding  years, 
that  the  total  value  of  all  products  annually  purchased  from  and  sold  to  Cuba  is  less 
than  880  000,000.  Of  course,  the  profits  derived  from  the  interchange  of  commodities 
are  hkely  to  be  very  much  less  than  the  total  value  of  said  commodities,  and  any 
loss  inflicted  by  restrictions  on  this  interchange  is  a  loss  of  part  of  the  profits  derived 
from  the  interchange,  and  not  a  loss  of  the  commodities.  .    .     t  . 

So  many  intricate  problems  enter  into  the  calculation  of  the  profits  deriyed  Irom 
commerce  that  even  commercial  experts  would  find  it  difficult  to  estimate  the  value 
to  this  country  of  its  trade  with  Cuba,  and  still  more  difficult  to  estimate  the  mucfi 
smaller  profits  which  would  be  lost  to  the  United  States,  by  a  suspension  of  or  by 
restrictions  on  this  trade  during  a  few  months  of  each  year.  rr^i    tt  i 

None  the  less,  the  facts  given  seem  to  justify  the  following  conclusions:  The  United 
States  is  an  indispensable  market  to  Cuba :  suspension  of  intercourse  during  a  tew 
months  would  tend  to  force  the  Cuban  trade  into  the  remaining  months  of  the  year 
rather  than  to  seriouslv  diminish  this  trade ;  the  chief  injury  to  the  interests  ot  the 
United  States  would  fall  upon  the  shipping  and  sailors  temporarily  deprived  ot  occu- 
pation ;  and,  finallv,  present  sanitary  restrictions  on  this  trade  certainly  do  not  cause 
to  the  United  States  the  great  pecuniary  loss  which  the  people  are  incessantly  taught 
is  thereby  inflicted. 


CHAPTER  IL 

THE  ACTUAL  SANITARY  CONDITION  OF  THE  PRINCIPAL  PORTS  IN  CUBA." 

The  actual  sanitarv  condition  of  every  place  is  best  tested  by  its  annual  death  rate, 
which  necessitates  for  its  calculation  the  number  of  the  population  and  the  nuinber 
of  the  deaths  which  occur  every  year  in  this  population.  In  Cuba  it  is  unusually  diffi- 
cult to  procure  these  data.  The  last  trustworthy  official  census  published  was  tor  the 
year  1862  (sometimes  designated  the  census  ot  1861,  also  of  1863),  and  a  copy  of  this 
was  procured  with  considerable  difficulty,  and  not  until  a  short  time  before  the  com- 
mission's departure  from  Havana.  The  more  recent  census  of  1877  has  not  yet  heen 
published,  and  much  delay  and  difficulty  were  encountered  in  obtaining  from  otficial 
sources  a  few  insufficient,  and,  at  times,  discrepant  data  in  manuscript  from  this  cen- 
sus. So  much  care  is  required  in  handling  these  data  of  population  that  errors  are 
constantly  committed  by  nearly  all  who  treat  the  subject.  Two  frequent  source^s  of 
error  will  be  alluded  to.  One  is  due  to  such  a  fact  as  that  there  is  a  district  ot  Ma- 
tanzas,  in  the  city  of  Matanzas,  in  the  municipality  of  Matanzas,  in  the  jurisdiction  of 
Matanzas,  in  the  province  of  Matanzas,  and  some  who  state  the  population  of  Matanzas 
mean  one  of  these  political  divisions,  while  others  mean  another,  and  there  is  Irequent 
omission  to  designate  which  division  is  meant.  Another  error  is  due  to  the  tailure,. 
often  unavoidable,  to  keep  the  civil  apart  from  the  military  population. 

Still  greater  difficulties  are  encountered  in  determining  the  number  of  deaths  which 
exactly  correspond  to  any  given  population.  The  statistician  is  perplexed,  not  only 
by  the  confused  mode  of  reporting  dead  civilians  and  soldiers  variably  intermingled, 
but  also  by  the  prevailing  Cuban  custom  of  reporting  deaths  by  church  parishes, 
which  do  not  correspond  with  the  political  divisions  in  the  census  of  the  population. 
This  Cuban  habit  of  thus  living  politically  and  dying  religiously  is  most  vexatious  to 
the  statistician,  if  not  to  the  moralist;  and  when  considered  in  connection  with  other 
confusing  perplexities,  all  recorded  in  the  Spanish  language,  some  idea  may  be  formed 
of  the  care  and  labor  required  of  one  not  conversant  with  this  language  to  avoid  being 
led  astray.  .     ^  . 

The  following  death  rates,  all  of  which,  as  specified  in  this  report,  cite  the  number 
of  deaths  in  every  thousand  of  the  population,  have  been  compiled  with  great  care  from 
official  reports.  The  sources  of  these,  and  the  data  from  which  the  estimates  are  made, 
are  detailed  at  sufficient  length  in  the  subsequent  special  reports  of  each  place.  To 
these  the  reader,  who  may  desire  further  information,  is  referred.  The  death  rates  are 
for  the  dvil  population  alone,  and  the  data  as  to  whites  include  Asiatics  or  Chinese, 
since  Cuban  statistics  seldom  permit  the  separation  of  these  two  races.  Chinese  coo- 
lies were  first  introduced  in  1847;  none  have  been  introduced  since  1874,  and  the  total 
number  in  1877  was  47,126. 
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The  official  iustructions  called  for  the  sanitary  condition  of  "  the  principal  ports"  of 
Cuba,  and  in  the  following  table  the  death  rates  are  specified  for  twelve  of  the  fifteen 
total  ports  of  entry.  Bat  farther  light  was  thrown  on  the  subject  by  including  in  the 
table  the  death  rates  of  seven  of  the  chief  inland  towns,  and  of  the  whole  island  of 
Cuba.  Dr.  Melero  (p.  294,  v.  15, 1878,  Anales)  estimates  t  he  death  rates  of  the  island 
of  Cuba,  for  the  three  years  of  the  most  reliable  published  censuses,  as  follows:  26  "per 
1,000  population  in  1827,  24  in  1846,  and  32  in  1862.  Dr.  Chas.  Finlay  (p.  267  iUd)  es- 
timates the  death  rate  of  the  same  for  1862  as  24.2.  With  these  estimates  my  own, 
derived  from  the  data  published  in  the  censuses,  and  also  in  a  subsequent  chapter  of 
this  report,  do  not,  as  will  be  seen,  precisely  coincide. 

Where  several  years  are  united,  for  instance,  1861-2-3,  it  is  thus  mdicated  that  the 
corresponding  death  rates  are  for  the  annual  average  deaths  of  these  three  years, 
whereby  a  better  approximation  to  the  habitual  death  rate  is  obtained. 

Table  No.  7.— Death  rates  of  Cula,  of  twelve  x)rincipal  ports  of  Cuba,  and  of  seven  inland 

towns. 


Places. 


Island  of  Cuba. 


PRINCIPAL  PORTS. 

Havana  

Kegla*  

Matanzas  

Cardenas    

Cienfuegos  

Sa<:ua  

Baracoa  

Caibaiien  

Trinidad  

Cuba  

Manzanillo   

ISTuevitas  

Guantanamo  

INLAND  TOWNS. 

Eejucal  

Guanabacoa  

Marianao  

Kemedios  

Sancti  Spiritus  

San  Jose  de  las  Lajas  

Santiago  de  las  Vegas  


Population. 


05  fS 
eg  P 


1827 
1846 
1862 


1862 
1877 
1877 


1862 
1877 
1862 
1877 
1862 
1877 
1862 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 


1877 
1877 
1877 
1877 
1877 
1877 
1877 


■53 


Death  rates. 


704,  487 
898, 754 
1,  396,  470 


190,  315 
195,  437 
11.  031 


30,  539 
37, 147 
10,  885 

17,  784 
9,  950 

20,  318 
9,  632 

18,  553 
5,  095 
5,  670 

17,  990 
40,  835 
13,  480 
4,  466 


7,  008 
20,  501 

6,  863 
12,  452 
24,  428 

6,  020 
10,  831 


1827 
1846 
1862 


1861-2-3 
1876-7-8 

1878 

1879 
1861-2-3 
1876-7-8 
1861-2-3 
1876-7-8 
1861-2-3 
1876-7-8 
1861-2-3 
1876-7-8 
1877-8 

1878 
1876-7-8 
1877-8 
1876-7-8 

1878 
1877-8 


•5  3 


21.3 

25.6 
22.1 


36.7 
46.5 
37.7 
44.6 
40.9 
51.1 
35.1 
52.6 
75.0 
25.5 
53.6 
36.6 
28.5 
28.7 


34.9 
30.9 
53.2 


25.5 
20.8 
25.6 


48.2 
65.9 
61.0 
45.7 
56.1 
73.4 
52.1 
61.0 
52.0 
26.1 
42.0 
53.7 
34.5 
35.5 


47.1 
47.9 
70.2 


^Eegla  is  sanitarily  though  not  politically,  a  part  of  Havana. 


The  above  table,  compiled  from  data  famished  by  Cuban  officials,  teaches  a  number 
of  interesting  facts.  It  clearly  proves  that « '  the  actual  sanitary  condition  of  the  prin- 
cipal ])orts  of  Cuba"  is  very  unfavorable,  since,  in  recentyears,  ^l^eir  death-rates  hav^ 
ranged  from  31.9  to  66.7.  It  also  proves  that  the  sanitary  com  ition  of  the  inland 
towns  is  very  little,  if  at  all,  better  than  that  of  the  sea-ports.  The  high  ^|^a^li-rates 
of  Guanabacoa,  and  of  Marianao  are  especially  notable,  because  these  suburban  towns, 
within  three  and  six  miles  of  Havana,  are  summer  resorts,  and  enjoy,  especially  Mari- 
anao, a  high  repute  for  salubrity.  Taking  a  general  view  of  the  ^loath-rates  lor  the 
total  population  of  all  the  twenty  towns  in  the  above  list-towns  selected,  solely  be- 
cause the  only  ones  which  furnished  reliable  official  reports,  though  many  otheis  were 
solicited,  it  will  be  found  that  twenty-six  death-rates  are  given  ^/^f  ^^^^^f^l/^^f 
23.5  to  66.7,  and  that,  while  only  eight  of  the  26  are  under  35,  twelve  of  tl^eni  are  oO 
or  more.    These  facts,  together  with  the  well-known  difficulty  of  procuring  fall  le- 
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ports  of  all  deaths  in  any  country,  especially  among  its  rural  population,  impair 
oreatly  one's  conlidence  in  tlie  death-rates  given  in  the  table  for  the  whole  island  of 
Culm  :  this  probably  exceeds  the  estimated  23.6.  It  deserves  special  attention  that 
the  high  death-rates  in  many  Cuban  cities  and  towns  are  not  dependent  on  yellow 
fever  mortality;  for,  in  most  of  these,  as  in  Regla,  Guanabacoa,  Marianao,  &,c.,  the 
number  of  unacclimated  inhabitants  is  so  few  that  if  all  the  certified  deaths  by 
yellow  fever  were  deducted  from  the  total  annual  deaths  there  would  be  only  a  frac- 
tional redaction  of  their  death-rates.  That  the  high  deatli-rafes  are  independent  of 
deaths  by  yellow  fever  is  also  conclusively  proved  by  the  excessive  mortality  of  the 
negro  race,  or  "colored."  The  table  records  twenty-five  colored  death-rates,  and'oftliese 
there  are  only  three  which  are  less  than  the  corresponding  death-rates  for  the  whites. 
Other  researches  confirmed  the  lesson  thus  taught,  viz,  that  in  Cuba,  as  in  the  other 
Antilles  and  generally  throughout  America,  the  death-rate  of  the  negro  race  is  habit- 
ually higher  than  of  the  white  race,  and  that  exceptions  to  this  rule  are  due  to  some 
such  temporary  cause  as  the  occurrence  of  a  severe  ei:)idemic  of  yellow  fever. 

The  actual  sanitary  condition  of  any  place  can  be  also  well  illustrated  by  the  rela- 
tive proportion  of  births  to  deaths.  Vital  statisticians  of  Cuba  and  of  the  French 
Antilles  have  asserted  that  these  islands,  because  of  the  preponderance  of  deaths  over 
births,  would  become  depopulated  were  it  not  for  the  constant  accession  of  foreign 
immigrants.  Though  reports  of  births  were  solicited,  none  were  obtained  except  for 
Cardenas,  Cieiifuegos,  Havana,  Marianao,  and  Matanzas;  and  these  data  will  be  found 
recorded  in  the  special  report  of  each  of  these  j)laces.  In  all  five  of  said  places,  Car- 
denas excepted,  the  total  annual  deaths  considerably  exceeded  the  total  annual  births, 
and  even  in  Cardenas,  where  was  reported  a  very  slight  excess  of  births,  this  excess 
occurred  in  the  colored,  but  not  in  the  white,  births. 

Preceding  facts  amply  suffice  to  prove  what  is  the  actual  sanitary  condition  not 
only  of  the  prhicipal  ports,  but  also  of  the  principal  inland  towns  (Puerto  Principe 
excepted*)  of  Cuba.  But  science  demands  more  than  bare  proofs  of  the  insanitary 
condition  of  a  place,  and,  in  addition  to  efforts  to  determine  the  causes  thereof,  much 
labor  was  expended  in  collecting  facts  to  show  what  diseases  chiefly  contributed  to 
the  great  mortality. 

The  statistics  of  deaths  by  diseases  are  imusually  defective  in  Cuba.  None  could 
be  obtained  except  for  a  few  hospitals,  and  for  the  towns  of  Matanzas,  Havana,  Regla, 
and  Guanabacoa.  All  of  these  are  elsewhere  published  in  all  their  details.  The  only 
statistical  reports,  reliable  and  answering  the  present  purpose,  are  by  Dr.  A.  G. 
Del  Valle  for  Havana,  Regla,  and  Guanabacoa.  The  following  table  records  the 
fatality  by  the  diseases  which  cause  seven-tenths  of  all  the  annual  deaths  inthese  three 
places.  To  comprehend  certain  contrasts  iu  the  tables  it  is  necessary  to  understand 
certain  differences  in  the  conditions  of  these  towns.  Havana  has,  and  the  other  two 
have  not,  a  large  military  and  a  large  unacclimated  population,  and  therefore  a  large 
excess  of  adults,  especially  males ;  Regla  is  much  exposed  to  malaria ;  and  Guanabacoa 
has  the  smallest  unacclimated  population,  and  being  located  on  the  summit  of  the 
hill,  130  to  160  feet  high,  is  least  exposed  to  malarial  poison.  The  total  annual  deaths 
in  Havana  are  about  10,000,  in  Regla  about  500,  and  iu  Guanabacoa  about  900. 


Table  No.  8. — Diseases  causing  about  seven-tenths  of  the  annual  deaths  in  Havana,  Regla, 

and  Guanabacoa. 


Diseases. 


1.  Phthisis,  about  

2.  Diarrhea,  dysentery,  and  cholera  infantum,  about 

3.  Yellow  fever,  about  

4.  Other  fevers,  chiefly  malarial,  about  

5.  Small-pox,  aljout  

6.  Trismus  nascent.,  about  

7.  Meningitis,  about  

8.  Pneumonia,  about  

9.  Hepatic  diseases,  about  

^  Total  


This  table  X)robably  represents  correctly  the  relative  fatality  of  the  chief  diseases 
throughout  the  island,  and  abounds  in  instructive  suggestions,  and  in  unsolved  prob- 
lems. The  frightful  mortality  by  phthisis  is  especially  noteworthy.  In  every  one  of 
the  past  eight  years,  1872-'79,'  the  only  years  for  whicli  the  <lates  are  reported,"^  the  an- 
nual deaths  in  Havana  by  consumption  has  even  exceeded  the  deaths  by  yellow  fever; 


*  Unfortunately  no  reports  could  be  obtained  of  this  the  largest  inland  town  in  Cuba. 
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and  yet  tlionffli  phthisis  is  so  destructive  to  the  residents  of  Havana  and  Cuba,  these 
places  are  still  visited  by  the  afflicted  from  abroad.  Throughout  the  Antilles,  wherever 
mortality  statisticshave  been  collected,  phthisis  has  always  been  found  m  the  fix)nt  rank. 
No  fact  bettor  proves  the  prevalence  of  insanitary  evils ;  for  the  dependence  of  phthisis 
on  these,  and  especially  when  associated  with  subsoil  moisture,  has  been  well  estab- 
lished However,  it  deserves  attention  that  the  proportionate  mortality  by  phthisis 
in  the  three  places  designated  in  the  above  table  is  greatest  in  Guanabacoa,  which 
has  the  highest  altitude,  and  presumably  the  least  subsoil  moisture. 

Malarial  poison  probably  inflicts  more  iujury  on  health  and  lite  m  Cuba  than  phthisis, 
or  yellow  fever,  or  any  other  single  cause.  The  number  of  reported  deaths  by  malarial 
fevers  always  represents  most  Inadequately  the  widespread  and  destructive  influence  of 
swamp  poison,  which,  ever  present,  never  inactive,  inflicts  far  more  injury  by  stealtliily 
undermiiiino-  and  gradually  destroying  health  than  by  sudden  and  fatal  attacks. 
The  extent  of  its  influence  is  much  better  tested  by  the  number  of  persons  it  attacks 
than  by  the  number  it  directly  kills.  In  one  of  the  private  infirmaries  of  Havana 
there  was  in  1878,  about  one-third  of  nearly  three  thousand  admissions  due  to  this  one 
poison  aloiie.  In  Matanzas,  Cardenas,  and  Cienfuegos  there  is  even  more  swamp  poison, 
than  in  Havana.  At  every  place  visited  the  physicians  testified  that  from  onc-third 
to  three-fourths  of  all  cases  of  sickness  were  due  directly  and  solely  to  malarial  i)Oison, 
while  it  complicated  almost  every  case  of  all  other  diseases.  One  physician  ot  great 
experience  and  distinction  asserted  that  nothing  more  was  needed  to  practice  medicine 
successfully  and  prosperously  in  Cuba  than  to  administer  quinine  with  discretion. 

In  view  of  the  grossly  insanitary  conditions  which  favor  the  great  prevalence  ot 
phthisis  of  small-pox,  of  yellow  and  malarial  fevers,  it  is  remarkable  that  measles, 
scarlet  fever,  diphtheria,  and  typhoid  fever  should  play  such  an  insignificant  role  in 
the  mortality  records.  During  the  nine  years  1871-'79,  the  deaths  in  Havana,  which 
fairly  illustrate  the  other  places,  ranged  as  follows:  measles,  0  to  28;  scarlet  tever, 
1  to  6:  diptheria,  23  to  61;  and  typhoid  fever,  as  certified  but  probably  not  as  actually 
occurred  from  144  to  211.  Diptheria  has  occasionally  prevailed  severely;  Dr.  Maz- 
zaredo  of  Cienfuegos  testified  most  positively  that  it  had  never  appeared  in  this  place 
until  after  its  appearance  in  Havana,  and  until  after  the  establishment  ot  frequent 
and  rapid  intercourse  between  these  two  places.  If  typhoid  fever  be  a  filth  disease, 
it  is  inexplicable  why  it  does  not  commit  infinitely  greater  destruction  in  Havana 
and  throughout  Cuba.  ^  .  ^     ^  ^- 

The  proximity  of  sleeping  apartments  to  stables  causes  farcy  to  be  a  not  untrequent 
disease  in  Cuba,  and  in  Havana  there  are  about  ten  lives  annually  sacrificed  in  this 
way  Leprosy  prevails  in  Cuba,  as  in  the  other  Antilles,  showing  a  marked  preference 
first  for  Asiatics,  next  for  negroes,  and  last  for  white  Creoles,  seldom  attacking  Eu- 
ropeans Cuba  has  two,  perhaps  three  hospitals  for  lepers;  the  hospital  m  Havana 
has  about  100  leprous  inmates,  one-half  of  whom  are  Chinese.  Beriberi,  which  is  re- 
ported never  to  have  been  known  in  Cuba,  imtil  after  the  first  arrival  of  Chinese  in 
1847  often  proves  very  destructive  on  plantations  to  Chinese  and  negro  laborers.  Ad- 
ditional facts  are  reported,  in  a  subsequent  chapter,  in  respect  to  leprosy  and  beriberi. 


CHAPTER  IIL 

THE  » SO-CALLED"  ENDEMICITY  OF  YELLOW  FEVER  IN  HAVANA  AND 


CUBA. 


Endemic  and  epidemic  are  words  used  by  even  the  best  writers  m  a  vague  and  at 
times  contradictory  sense,  so  that,  whoever  would  not  be  misunderstood  is  forced  to 
exTlain  the  significince  he  proposes  to  attach  to  them.  Endemic  is  derived  from  two 
Greek  words,  which  signify -in"  -  a  district"  or  a  loca,hty;  and  an  endemic  dise^^^^^ 
really  means  nothing  more,  according  to  its  derivation  and  to  the  best  authorities,  than 
ad  seasewhich  -belongs  to  a  particular  district,"  and  to  which,  therefore  its  "m- 
Lbirants  are  peculiarly  snbject."  However,  in  times  not  very  remote,  such  fables  as 
the  spontaneous  generation  of  countless  maggots  locahzed  m  the  carcass  of  a  dead 
lion  eSy  secured  credence,  and  it  would  be  diflicultto  mention  any  disease  to  which 
physicians  have  not  conciirred  in  assigning,  m  comparatively  modern  times  a  spon- 
taneous local  origin.  Hence,  it  occurred  that  the  word  endemic  was  formerly  much 
abused  by  using  it  to  designate  a  disease  which  was  not  only  known  to  prevail  habit- 
ua  ly  hi  some  special  locality,  but  was  also  supposed  to  originate  there.  Modern  re^^^ 
has  conclusively  proved,  not  only  that  very  many  diseases,  once  supposed  to  have,  did 
uSt  have  a  local  origin,  any  more  than  had  man  himself,  the  victim  of  these  diseases ;  but 
also  that  the  local  causes,  supposed  to  originate,  were  m  reality  ^^f'^^^J^^^ 
causes  which  favored  the  propagation  of  these  diseases.  Hence,  by  the  /'•^•^  ^^/^ 
authorities,  the  adjective  endemic  is  used  to  designate  a  disease  which  habitually 
prevails  in  a  given  locality,  without  regard  to  its  supposed  origin,  or  to  any  other 
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theory.  Accordingly,  French  and  Spanish  physicians  in  the  West  Indies  have  long 
been  in  the  habit  of  designating  yellow  fever,  as  it  occurs  in  some  of  the  Antilles,  as 
an  '"endemic"  disease.  This  is  so  universal  in  Cuba  that  yellow  fever  is  often  re- 
ferred to  there  as  "the  endemic,"  and  this  is  done  as  freely  by  those  who  do  not,  as  by 
those  who  do,  advocate  its  local  origin,  for  no  other  idea  is  intended  to  be  conveyed 
than  that  yellow  fever  habitually  prevails  in  the  special  locality  which  may  be  desig- 
nated. Eefasing  to  abuse  the  Word  by  forcing  it  to  bear  the  burthen  of  any  theory, 
I  shall  use  it  to  indicate  "the  prevalence  in  a  locality"  of  a  disease,  and  shall  mean 
by  this  the  habitual  annual  prevalence,  even  though  this  prevalence  may  not  charac- 
terize every  month  in  the  year,  and  may  occasionally  disajjpear  during  an  entire  year. 
Used  in  this  sense,  the  facts  recorded  in  this  report  sufficiently  indicate  to  what  extent 
yellow  fever  is  endemic  or  prevalent  in  Havana,  and  elsewhere  in  Cuba.* 

The  official  instructions  of  the  National  Board  of  Health  directed  the  commission 
"to  obtain  as  much  information  as  possible  with  regard  to  the  so-called  endemicity 
of  yellow  fever  in  Cuba."  This  required  investigations  to  determine  the  length  of 
time  during  which  yellow  fever  had  prevailed  in  Cuba,  the  places  where  it  prevailed, 
and  the  extent  of  its  prevalence  in  each  place.  On  these  topics  much  information, 
and  all  which  it  was  possible  to  collect,  was  i^rocured,  and  is  recorded  at  length  else- 
where in  this  report;  hence,  only  a  brief  summary  of  these  lengthy  details  will  now 
be  given. 

HISTORY  OF  THE  PKEVALEXCE  OF  YELLOW  FEVER  IN  CUBA. 

There  was  very  certainly  no  habitual  prevalence  of  yellow  fever  in  Cuba  until  the  year 
1761,  when  it  is  alleged  to  have  made  its  first  appearance  in  Havana.  To  properly 
appreciate  this  fact,  it  is  indispensable  that  it  should  be  associated  with  some  facts 
relative  to  the  general  history  of  yellow  fever  -prioT  to  this  time;  and  such  a  history 
is  divisible,  conveniently  for  present  purposes,  into  two  periods,  the  first  from  the 
first  European  settlement  in  America,  at  San  Domingo,  in  1492,  to  about  1635,  and  the 
second  from  1635  to  1762. 

Those  familiar  with  the  history  of  general  literature,  and  especially  of  medical  sci- 
ence from  1492  to  the  present  day,  need  not  be  reminded  through  Avhat  an  abyss  of 
illiteracy,  quackery,  and  medical  ignorance  civilized  nations  have  slowly  progressed 
to  the  present  day ;  and  that  only  in  recent  times  have  there  been  ample  means  to 
publish,  and  any  considerable  number  of  medical  men  competent  to  observe  and  record 
what  was  worthy  of  publication.  Hence,  it  is  not  surprising  that,  though  the  records 
of  yellow  fever  are  very  abundant  in  modern  times,  these  records  become  less  and  less 
satisfactory,  until,  as  we  pass  backwards,  an  epoch  is  reached  such  as  that  from  1492 
to  1635,  of  vague  allusions  to  "  pests,"  and  inconclusive  descriptions  of  any  particular 
disease.  This  epoch  might  be  termed  the  traditional  era  of  yellow  fever,  and  the  period 
since  1635  the  historical  era. 

1492  to  1635. — There  is  reason  to  suspect  that  the  Spaniards  in  San  Domingo  suffered 
with  yellow  fever  during  the  very  first  year,  1493,  they  passed  on  this  island.  It  is 
more  certain  that  they  did  suffer  in  1494,  the  year  which  is  usually  given  as  the  first 
when  man  was  attacked  by  this  disease.  As  a  matter  of  fact,  1494  is  simply  the  first 
year  in  respect  to  which  we  now  have  fairly  credible  published  evidence  of  the  first 
appearance  of  yellow  fever  among  men  who  knew  how  to  write  and  to  print.  This 
falls  far  short  of  proof  that  mankind  never  suffered  with  yellow  fever  until  1494 ;  and, 
in  truth,  we  have  no  more  reason  to  credit  this  assigned  first  appearance  than  to  credit 
similar  failure  of  records  respecting  numerous  other  diseases.  Vera  Cruz  now  annu- 
ally proves  that  American  Indians  are  liable  to  yellow  fever;  every  place  where 
yellow  fever  habitually  prevails  i)roves  that  the  inhabitants  gain  immunity  from  the 
disease;  and  Cuba  now  contains  many  intelligent  citizens  who  will  assert  iiositively, 
notwithstanding  that  they  have  easy  methods,  which  the  first  European  settlers  in 
San  Domingo  had  not,  to  gain  correct  information,  that  this,  that,  and  the  other  x)lace 
has  not  and  never  had  yellow  fever,  Avhile  the  records  of  their  own  hospitals  prove 
the  contrary.  It  is  neither  singular  nor  exceptional  that  illiterate  Spanish  adventur- 
ers, ignorant  of  medicine,  should  have  failed  to  recognize  and  record  the  presence  of 
the  poison  of  yellow  fever  among  acclimated  Indians,  whom  they  regarded  as  heathen 
brutes,  and  whose  language  they  could  not  understand.  For  such  reasons,  it  is  firmly 
believed  that  the  poison  of  yellow  fever  did  not  have  its  first  origin  in  1493  or  1494, 
and  that  we  are  no  more  likely  ever  to  discover  this  than  to  fix  the  date  of  the  first 
origin  of  a  dog  or  a  cat. 

The  scanty  and  unsatisfactory  records  for  the  144  years  from  1493  to  1635  justify  the 
belief  that  not  less  than  nineteen  yellow  fever  epidemics  occurred  in  San  Domingo,  Porto 
Rico,  and  the  Isthmus  of  Darien;  and  that  sixteen  of  these  afflicted  San  Domingo. 
In  addition,  one  author  vaguely  states  that  yellow  fever  has  probably  prevailed  at 
Vera  Cruz  ever  since  its  foundation  in  1519. 


*  No  serious  objection  is  made  to  Liebermeister's  definitions,  that  "an  endemic  is  limited  locally, 
and  remains  long  or  persistently  ;  while  an  epidemic  appears  at  intervals  and  again  disappears." 
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1635  to  1762.— From  1635  the  historical  record  of  yellow  fever  becomes  more  and  more 
authentic,  and  no  doubt  is  entertained  that  the  first  European  settlers  of  Guadaloupe 
in  1635  suffered  severely.  During  the  128  years,  1635  to  1762,  history  records  208  inva- 
sions of  yellow  fever  during  86  of  these  years  in  43  different  localities.  Among  these 
there  were  in  the  United  States,  from  1693,  when  Boston  was  invaded  by  yellow  fever 
(its  first  positive  appearance  in  this  country),  to  1762,  not  less  than  44  epidemics  in 
twelve  different  places.  Thus  it  is  certain  that  this  dreaded  disease  had  repeatedly, 
scourged  many  i)laces  before  it  made  Cuba  one  of  its  homes. 

HISTORY  OF  YELLOW  FEVER  IN  HAVANA  AND  CUBA,  1761-1880. 

Cuba  was  first  settled  by  the  Spaniards,  and  at  its  eastern  extremity,  in  1511.  _  The 
attractions  of  Mexico  and  Peru  were  so  much  greater  than  those  of  Cuba  that  this  isl- 
and long  attracted  very  few  European  immigrants;  how  few  may  be  judged  by  the 
following  facts:  Although  the  period  of  its  great  prosperity  began  in  1762,  yet,  even 
twelve  years  after  this,  in  1774,  when  its  first  census  was  taken,  its  white  population 
was  less  than  100,000.  And,  it  may  here  be  mentioned,  since  a  few  writers  have 
attributed  the  first  appearance  of  yellow  fever  in  some  of  the  West  Indies  to  the  im- 
portation of  African  slaves,  that  in  1521  or  1523  ''the  first  three  hundred  African  slaves 
were  brought  from  San  Domingo  to  Cuba" ;  that  during  the  succeeding 242  years  only 
about  60,000  were  imported,  of  whom  there  were  about  32,000  living  in  1763;  and  that 
in  this  and  subsequent  years  the  importation  increased  so  enormously  that  in  1774 
Cuba  had  a  colored  population  of  75,180.  The  city  of  Santiago  de  Cuba,  at  the 
southeastern  extremity  of  Cuba,  was  founded  in  1514,  was  long  the  capital  of  Cuba, 
and  although  still  its  second  city  in  population,  it  has  even  now  only  about  40,000 
population.  Havana,  founded  in  1515-1519,  had  in  1600  a  population  of  only  about 
3,000,  in  1700  about  9,000,  and  in  1792,  after  thirty  years  of  unprecedented  prosperity 
since  1762,  only  about  50,000. 

The  earliest  records  which  justify  any  suspicion  of  yellow  fever  m  Cuba  are  to  the 
following  effect:  From  1648  to  1655  it  is  recorded  that  "a  pest  of  putrid  fevers,"  im- 
ported from  the  continent  of  America,  and  very  destructive  to  soldiers  and  sailors, 
caused  great  consternation  in  Cuba,  proving  specially  destructive  in  Havana  and  m 
Santiago  de  Cuba  in  1649.    The  board  of  health  of  the  latter  place  officially  reported 
in  1879,  "Some  assert  that  yellow  fever  first  appeared  here  in  1686,  imported  from 
Martinique,  but  the  most  reliable  data  state  that  the  disease  was  not  known  here 
until  1745-'48."   Whatever  value  may  be  attached  to  this  evidence,  the  following  de- 
serves full  credence:  Though  Spanish  literature  is  unusually  rich  in  valuable  histories, 
of  Havana  and  Cuba,  nothing  has  been  found,  after  very  careful  search,  justifying 
even  a  suspicion  that  yellow  fever  was  known  in  Havana  or  elsewhere  m  Cuba,  ex- 
cepting the  above  quotation  as  to  Santiago  de  Cuba,  from  1655  to  1761.    On  the  con- 
trary, repeated  references  are  made  to  the  remarkable  salubrity  of  Havana,  and  to  the 
absence  of  all  exceptional  or  devastating  diseases.    While  such  references  cannot  be 
accepted  as  absoluie  proof  of  the  non-existence  of  the  disease  during  all  of  these  years, . 
they  do  present  strong  evidence  that  it  did  not  exist  either  habitually  or  severely.  The 
year  1762  was  a  notable  year  to  Cuba,  since  Havana  was  besieged,  captured,  and  held  for 
more  than  a  year  by  an  English  military  expedition  of  some  30,000  soldiers  and  sailors. 
In  this  year  a  yellow  fever  epidemic,  alleged  to  have  been  imported,  committed  de- 
structive ravages,  and  it  is  not  singular  that  some  historians  should  have  committed  the 
comparatively  inconsequent  error  of  stating  that  this  was  the  first  appearance  of  the 
disease.    Ample  historical  evidence,  which  is  elsewhere  detailed,  was  secured,  proving 
that  the  first  well-authenticated  epidemic,  alleged  to  have  been  imported  from  Vera 
Cruz,  occurred  in  1761.    Decisive  and  satisfactory  evidence  is  also  elsewhere  presented^ 
proving  that  yellow  fever  has  prevailed  every  year  from  1761  to  the  present  time.* 
All  medical  authorities  on  this  subject  record  the  occurrence  of  this  disease  at  Havana 
in  certain  specified  years,  and  thus  mislead  the  student  into  the  false  inference  that  it 
did  not  prevail  during  the  unrecorded  years.    In  truth,  these  recorded  years  simply 
indicate  the  years  of  greatest  violence,  while  in  every  year  since  1761,  though  unre- 
corded by  the  authorities,  the  poison  was  present,  and  the  disease  did  prevail.  This 
fact  deserves  the  more  serious  consideration,  because  medical  literature  contains  many 
reports  of  the  outbreak  of  yellow  fever  on  ships  at  sea  after  visiting  Havana,  asso- 
ciated with  the  statement  that  there  was  no  yellow  fever  there  when  the  ship  was  m 
the  harijor.    Such  statements  deserve  no  credence  whatever,  and  therefore  of  course 
none  should  be  given  to  the  inference  usually  drawn  therefrom,  to  the  effect  that  the 
disease  must  have  originated  spontaneously  and  de  novo  on  the  ship.    For  more  than 
a  century  the  poison  has  been  constantly  present,  even  though  there  may  have  been 
brief  intervals  during  which  no  unacclimated  persons  were  exposed  to  it,  or  during 
which  the  poison  was  inactive.   ^   _ 

*Sec  chapter  XVII,  also  chaps.  XVIII  and  XIX,  for  other  details  referred  to  in  the  present  chap 
ter. 
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.HE  PLACES  IN  CUBA  IN  WHICH  YELLOW  FEVER  IS  PREVALENT  AND  THE  EXTENT  OF 

ITS  PREVALENCE. 


The  following  ijeneral  statements  deserve  precedence  over  details.  Residents, 
vlietlier  foreign  born  or  natives,  of  the  mountains  and  of  other  secluded  rural  por- 
ions  of  Cuba  sufler  with  yellow  fever  on  visiting  infected  places.  This  evidence, 
hat  they  have  not  acquired  immunity  from  the  disease,  proves  that  they  have  not 
)een  habituallv  subjected  to  the  poison,  and,  therefore,  that  their  places  of  residence 
ire  not  the  habitats  of  the  poison.  There  are  also  lar^e  towns  in  Cuba  which  never 
;utfered  with  vellow  fever  until  quite  recent  times;  for  instance,  the  disease  never 
risited  Guines  until  1834,  nor  Holguiu,  a  town  located  in  a  spai-scly  inhabited  district 
vith  bad  roads  and  little  commercial  intercourse,  until  1851,  when  the  disease  is  said 
o  have  been  imported  by  soldiers.  These  facts  deserve  the  serious  consideration  of 
hose  who  believe  that  climate  can  generate  yellow  fever,  and  of  those  who  believe 
hat  while  climate  alone  cannot,  yet  that  this  associated  with  the  filth  and  other 
conditions  which  result  from  the  aggregation  of  men  in  towns  can  generate  it.* 
»Vherever  commercial  intercourse  and  the  number  of  European  immigrants  are  great- 
est, there  yellow  fever  most  prevails,  and  these  two  factors,  though  not  the  only  ones 
lecessary  to  propagate  yellow  fever  in  Cuba,  are  the  chief  and  all-important  ones  in 
he  explanation  of  the  different  degrees  of  prevalence  in  different  places. 

Havana  has  five  times  the  population  of  any  other  city  in  Cuba ;  its  commercial 
ntercourse  and  the  number  of  its  annually  arriving  unacclimated  immigrants  are  pro- 
lortionatelv  even  greater  than  this,  and  in  this  city  the  prevalence  of  yellow  fever  is 
greatest,  the  extent  of  this  is  illustrated  by  the  following  facts  :  The  authorities  of 
Juba  furnished  the  United  States  commission  with  monthly  reports,  in  manuscript, 
)f  the  number  of  cases  and  deaths  occurring  every  month  by  yellow  fever  in  the  mili- 
:ary  and  civil  hospitals  of  Havana,  and,  let  it  be  observed,  not  in  the  whole  civil 
Dopulation.  Beginning  with  January,  185C,  as  far  back  as  there  are  reports  for 
joth  the  military  and  civil  hospitals, 'it  is  found  that  during  all  of  the  408  months 
;o  January,  1880,  there  was  but  one  single  month,  viz,  December,  1866,  free  from  an 
yfficially  reported  case  of  yellow  fever  in  the  hospitals  alone.  Such  a  fact,  as  to  the 
last  twenty-four  recorded  years,  fully  justifies  the  belief  that  the  same  thing  occurred 
luring  very  many  prior  and  unrecorded  years.  Owing  to  the  voluntary  labor  of  a 
loble  private  citizen.  Dr.  A.  G.  Del  Valle,  we  have,  during  the  past  ten  years  and  for 
:he  first  time,  reliable  reports  of  all  deaths  in  Havana,  not  only  of  those  occurring 
ivithin,  but  also  without  the  hospitals.  These  reports  furnish  the  data  in  the  follow- 
jQg  table,  which  shows  in  one  column  the  least  and  in  the  other  the  greatest  number 
)f  deaths  which  have  ever  occurred  in  any  month  during  the  past  ten  years.  It  should 
oe  remembered  that  the  number  of  deaths  indicate  at  least  treble  that  number  of  per- 
sons attacked. 


rABLE  No.  9.- 


■Monthly  minimum  and  maximum  deaths  hy  yellow  fever  in  Havana  during 
the  ten  years  1870-'79. 


Months. 


January . 
February 
March . . . 

April  

May  

•June  


MiniTTinm. 


Maximum. 


32 
24 
32 
37 
127 
378 


Months. 


July  

August . . . 
September 
October  .. 
November 
December 


Minimum. 


Maximum. 


68 

G75 

70 

417 

35 

234 

28 

185 

5 

150 

9 

82 

The  total  deaths  during  each  of  these  years  are  given  in  the  following  table;  the 
number  of  civilians  were  obtained  by  deducting  from  the  totals  the  number  of  soldiers' 
deaths  reported  by  the  military  hospitals. 

*  The  following  facts,  among  others  to  like  effect,  deserve  the  consideration  of  those  who  find  in  dim 
ate  and  filth  adequate  generators  of  yellow-fever  poison :  Several  towns  in  Louisiana  south  of  or  in  the 
samr-  latitude  with  New  Orleans  have  occasionally  suHered  with  yellow  fever,  and  always,  so  far  as  I 
can  learn,  certainly  generally,  these  have  been  attacked  subsequently  to  New  Orleans.  If  climate  and 
filth  genr^rate  yellow  fever,  then  it  ought  to  occur  simultaneously  in  these  places  with  its  appearance 
in  ^ew  Orleans,  or  even  earlier  in  those  of  these  places  which  are  farther  south.  Their  commercial 
intercourse  with  New  Orleans  is  constant,  and  it  seems  impossible  to  explain,  except  hy  importation  of 
the  poison,  its  appearance  always  subsequently  even  in  places  farther  south. 
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Table  No.  10.— Annual  deaths  hy  yelloiv  fever  in  Havana,  in  the  civil,  militarij,  and  total 
iwimlation,  durinrj  the  ten  years  1870-79. 


Years. 


Civil  popu- 
lation. 


1870  

1871  

1872   

1873   

1874   

1875   

1876   

1877   

1878   

1879   

Totals 


277 
796 
3-72 
1,019 
1,  236 
673 
900 
575 
813 
737 


7,  398 


Military 
population. 


195 
143 
225 
189 
328 
719 
799 
746 


4,  439 


Total  popu- 
lation. 


665 
991 
515 
1,244 
1,425 
1,001 
1,619 
1,  374 
1,  5.59 
1,  444 


11,  837 


The  very  large  proportion  of  deaths  in  the  military  population  proves  how  erroneous 
is  a  belief  that  yellow  fever  is  exceptionally  and  more  especially  severe  in  the  ship- 
ping and  harbor  of  Havana.  This  erroneous  belief  is  due  to  the  two  facts  that  m  in- 
fected harbors  there  is  frequently  a  disproportionately  large  number  ©f  foreign  sea- 
men susceptible  to  the  disease,  and  that  foreign  countries  are  more  deeply  impressed 
by  the  death  of  their  own  countrymen  temporarily  abroad  than  by  the  death  oi  even 
a  far  neater  number  of  the  natives  and  residents  of  the  infected  place.         ,  .  ,  ^, 

In  the  special  reports  of  different  places  will  be  found  all  the  evidence  on  which  the 
following  statements,  in  reference  to  the  endemicity  of  yellow  fever  in  -various  towns 
of  Cuba  are  based.  These  statements  are  not  satisfactory  as  to  some  of  the  smallest 
towns,  because  of  ignorance  of  the  number  of  their  unacclimated  population,  ihe 
Doison  of  yellow  fever  may  be  annually  present  in  a  place,  and  yet  it  there  be  no  un- 
acclimated inhabitants,  there  would  be  no  cases  of  yellow  fever  to  prove  the  presence 
of  the  poison.  Failure  to  appreciate  this  difficulty  subjects  one  to  the  danger  ot  hasten- 
ing to  false  conclusions  on  many  questions  which  arise  concerning  the  comparative 
prevalence  of  yellow  fever  in  different  parts  of  Cuba.  ^  i' 

The  extent  of  this  prevalence  will  be  briefly  summarized  m  respect  to,  first,  the  lo 
ports  of  entry;  second,  6  seaports  which  are  not  ports  of  entry;  and,  third,  22  inland 

^^^Table  No.  II —Relative  inevalence  of  yellow  fever  in  43  cities  and  towns  in  Ciiba. 

PORTS  OF  ENTRY. 

1.  Havana.— KnTiuoX  prevalence  since  1761,  the  chief  center  of  infection,  and  most 
dangerous  to  the  shipping,  ^  ^       ^       ,   ,  ,         ,  ^ 

2  J/atow^as.-Annual  prevalence  certainly  since  1828,  and  probably  much  longer, 
an  important  center  of  infection,  but  less  dangerous  to  shipping  than  Havana. 

3  C'ardmas.— Annual  prevalence  certainly  since  1836,  and  it  was  not  founded  until 
1828.  It  is  an  important  center  of  infection,  but  not  specially  dangerous  to  shipping, 
because  of  the  distance  vessels  anchor  from  the  shore. 

4  Cienfueqo8.—knnn2.\  prevalence  since  at  least  1839,  and  it  was  not  founded  until 
1819-1825.  It  is  a  dangerous  center  of  infection,  but,  like  Matanzas,  has  a  very 
laro-e  harbor,  and  is  less  dangerous  than  Havana  to  the  shipping. 

b.  Saqua.-^ome  cases  of  yellow  fever  occur  annually,  but  vessels  are  very  rarely 
infected,  as  these  anchor  several  miles  distant  from  the  coast,  and  Sagua  is  10  miles 

^^^6^Baracoa.— Yelloiv  fever  occurs  occasionally  as  an  epidemic,  but  not  annually  as 

'^'7?''Sariew.-Cases  of  yellow  fever  occur  frequently,  but  not  every  year.  Very 
little  dangerous  to  vessels,  as  these  anchor  many  miles  distant. 

8  TrinSa^.-Annual  prevalence  certainly  since  1838,  and  probably  longer.  The 
h.iTbor  is  not  believed  to  be  specially  dangerous  to  vessels.  i 

9  Cu&a.-Annual  prevalence  certainly  since  1851,  and  probably  very  much  longer. 
It  is  a  noted  center  of  infection,  and  its  small  harbor  is  very  dangerous  to  the  ship- 
ping.   This,  next  to  Havana,  is  probably  the  most  dangerous  place  to  shipping  m  the 

^\o^^Ma^anillo.-Annn^l  prevalence.  It  is  in  constant  communication  with  Cuba, 
Trinidad,  and  Cienfuegos.    As  vessels  anchor  in  the  open  sea,  several  miles  Irom 

'''n\^:'Zl"-t^^  Vessels  anchor  a  mile  or  more  distant,  and  are 

'''12.*  oVanSmo.- A^  prevalence.  The  town  is  about  seven  miles  from  the  har- 
bor, and  vessels  are  probably  little  exposed  to  infection. 
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13.  Gibara.— Cases  of  yellow  fever  do  not  occur  every  year.  Vessels  anchor  distant 
from  the  shore,  and  are  in  little  danger. 

14.  Za-a.— Cases  of  yellow  fever  do  not  occur  every  year.  Vessels  are  probaDly  m 
verv  little  danger.  . 

15.  Santa  Cruz.— Cases  of  yellow  fever  occur  in  the  majority  of,  but  not  m  all,  years. 
Vessels  anchor  far  from  shore,  and  are  in  little  danger. 

SEAPORTS  WHICH  ARE  NOT  PORTS  OF  ENTRY. 

16.  i?rt//ia^o«rfa.— Yellow  fever  is  not  endemic,  is  even  said  to  be  "unknown,"  and  to 
present  no  cases  "  either  indigenous  or  imported." 

17.  Batahano. — Very  few  cases  occur. 

18.  Cabanas. — Cases  occur  very  rarely,  and  the  disease  is  not  endemic. 

19.  Isle  of  Pines. — Cases  very  seldom  occur,  and  it  is  as  remarkably  free  as  is  Bahia 
Honda  from  the  disease. 

•20.  Mariel. — Yellow  fever  is  not  endemic  here. 

21.  Puerto  Padre. — The  disease  is  not  endemic. 

INLAND  TOWNS. 

22.  Bayamo. — Occasionally  epidemic,  but  not  annually  endemic. 

23.  Bejucal  suffers  little  with  yellow  fever. 

24.  Ciego  de  Avila. — Not  endemic. 

25.  Cohre. — Yellow  fever  is  not  endemic. 

26.  Colon. — Yellow  fever  is  not  endemic. 

27.  Guanahacoa. — Cases  occur  annually. 

28.  Guanajay. — Cases  occur  in  the  majority  of  years. 

29.  G^uines.— Yellow  fever  is  not  endemic. 

30.  Holguin.—SieYeTal  epidemics  since  1851,  but  cases  do  not  occur  every  year. 

31.  Jaruco. — Endemic. 

32.  Marianao. — Endemic. 

33.  Mayari. — Not  endemic. 

34.  Palma  Soriano. — Not  endemic. 

35.  Pinar  del  Bio. — Not  endemic. 

36.  Puerto  Principe.— Endemic. 

37.  Bemedios. — Endemic. 

38.  San  Antonio. — Endemic. 

39.  Sancti  Spiritus. — Endemic. 

40.  San  Jose  de  las  Lajas. — Endemic. 

41.  Santa  Clara. — Cases  occur  in  the  majority  of  years. 

42.  Santiago. — Endemic. 

43.  Victoria  de  las  Tunas. — Cases  occur  in  the  majority  of  years. 

The  above  forty-three  places  are  all  those  from  which  trustworthy  information  was 
secured,  and  it  appears  that  of  21  seaports,*  yellow  fever  occurs  annually  in  10  of 

them,  and  does  not  occur  annually  in  the  remaining  11 ;  while  of  22  inland  towns,  the 
disease  occurs  every  year  in  9  of  them,  and  not  every  year  in  the  remaining  13.  A 
larger  proportion  of  the  seaports  exceed  the  inland  towns  in  the  extent  of  their  com- 
merce with  permanently  infected  centers,  and  in  the  number  of  immigrants,  so  that 
the  above  list  tends  very  strongly  to  prove  that  seaports  in  Cuba  are  no  more  liable 
to  yellow  fever,  solely  because  located  on  the  sea,  than  are  inland  towns.  Yet  the 
contrary  has  long  been  taught. 


CHAPTER  IV. 

CAUSES  OF  THE  INSANITARY  CONDITION  OF  HAVANA,  AND  OF  THE  SEA- 
PORTS AND  TOWNS  OF  CUBA. 

Nature  has  afflicted  Cuba  with  swamps  adjacent  to  the  localities  appropriated  by 
man;  has  provided  these  places  with  a  meager  or  inconvenient  water  supply;  has 
constructed  tjie  island  for  the  most  part  of  coral  limestone  or  other  porous,  friable 
rocks,  covered  to  only  a  slight  depth  with  surface  soil;  and  has  located  this  fertile 
island,  so  tempting  to  man's  greed  of  gain,  in  a  climate  which  favors  to  the  utmost 
decomposition,  putrefaction,  and  the  propagation  of  vegetable  and  animal  life.  Man 

*  In  fact,  Sagua  and  Guantanamo,  though  ports  of  entry,  and  always  classed  as  seaports,  are,  the 
one  10  and  the  other  7  miles  inland ;  hence,  in  the  above  comparison  between  seaports  and  inland 
towns  there  were  really  only  19  of  the  former  with  24  of  the  latter,  and  the  comparison  between  them 
is,  in  tmth,  more  favorable  to  seaports  and  less  favorable  to  inland  towns  than  represented. 
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may  hold  nature  directly  responsible  for  any  insanitary  evils  resulting  from  these  con- 
ditions, which,  however,  if  history  he  true,  failed  during  centuries  to  generate  yellow 
fever.  But  for  insanitary  conditions  other  than  these  man  is  forced  to  consider  to 
what  extent  he  himself  is  responsible.  Mankind  in  Cuba  is  by  no  means  exceptional 
in  having  not  only  neglected  this  responsibility,  but  also  in  having,  from  ignorance 
and  avarice,  even  abetted  nature  in  its  warfare  against  him.  Healthy  life  is  impossi- 
ble without  an  adequate  supply  of  pure  drinking  water ;  but,  above  all  other  requisites, 
a  superabundance  of  fresh,  unpoisoned  air  is  the  most  imperative,  and  to  secure  this 
prime  necessity  it  is  indispensable  that  there  should  be  an  ample  water  supply  for 
cleansing  purposes,  that  the  soil  should  be  kept  well  drained  and  unpolluted,  and  that 
the  streets,  houses,  and  harbors  or  other  surroundings  should  all  accord  with  the  laws 
of  hygiene.  What  has  been  done  and  been  left  undone  in  Cuba  to  secure  these  requi- 
sites to  healthy  life  ?  The  following  facts,  though  they  refer  especially  to  Havana,  will 
serve  to  illustrate  existing  conditions  in  Cuban  towns  generally,  while  details  as  to 
these  will  be  found  in  the  subsequent  special  report  of  each  place. 


A. — WATER  SUPPLY. 

Until  about  1591,  the  water  supply  of  Havana  was  derived  from  wells,  and  from  such 
streams  as  the  Luyano  and  the  Almendares,  which  are  several  miles  distant  from  the 
old  intramural  city.    The  so-called  river  Almendares,  the  larger  of  these  two  small 
streams,  empties  into  the  sea  less  than  four  miles  west  of  the  entrance  to  tl^e  harbor 
of  Havana ;  it  is  fed  chiefly  by  springs,  and  the  water  is  reported  by  experts  to  be  good. 
In  1566  a  water-course,  or  really  a  ditch,  which  is  designated  the  Zanja,  was  begun 
for  the  purpose  of  furnishing  a  better  supply  of  water  by  connecting  the  city 
with  the  Almendares  River,  at  a  point  called  Huxillo,  about  five  miles  distant. 
The  Zanja  was  not  completed  and  extended  into  all  parts  of  the  city  until  1591-'97. 
Pezuela  states  that  its  capacity  is  70,000  cubic  meters  daily,  but  that,  because 
of  leakage  and  its  application  to  the  irrigation  of  intervening  places,  only  20,000  cubic 
meters  reach  the  city.    Throughout  the  most  of  its  course  the  Zanja  flows  through 
unprotected  mud  banks,  the  fluids  of  many  houses,  especially  in  the  Cerro  ward  which 
it  skirts,  drain  into  it ;  men,  horses,  and  dogs  bathe  in  it;  dead  bodies  have  been  seen 
floating  in  it,  and  in  the  rainy  season  the  water  becomes  very  muddy ;  in  fine,  the 
Zanja  in  its  course  receives  all  which  a  little  brook  traversing  a  village,  and  having 
houses  and  back  yards  on  its  banks,  would  receive.    The  water  cannot  be  pure,  and 
to  those  who  know  the  facts  the  idea  of  drinking  it  is  repulsive.    This  supply  had 
lono-  been  insufficient  to  the  growing  city,  and,  in  1835  the  well-protected  and  excel- 
lent aqueduct  of  Ferdinand  VII  was  completed ;  it  is  "  7,500  meters  long,"  has  a  pipe 
which  measures  only  18  inches,  and  receives  also  from  the  Almendares  its  water  supply, 
which  is  inadequately  filtered  through  pebbles  and  sand.    The  combined  supply 
of  the  Zanja  and  of  this  aqueduct  pro\dng  insufficient  and  unsatisfactory,  the  mag- 
nificent aqueduct  of  Isabel  II,  or  of  the  Vento,  was  begun  in  1859.    Its  supply  is 
derived  from  the  pure  and  inexhaustible  Vento  Springs,  on  the  very  edge  of  the  Almen- 
dares River,  nine  miles  distant  from  Havana. This  aqueduct  has  already  cost 
$3,500,000,  as  is  alleged,  and  will  cost  nearly  as  much  more  to  complete.    It  is  a  noble 
monument  to  the  engineering  skill  of  Colonel  Albear,  and  when  completed  will  furnish 
Havana  with  an  ample  supply  of  most  excellent  water.    It  has  advanced  beyond  a 
point  opposite  to  and  at  no  great  distance  from  where  the  aqueduct  of  Ferdinand  VII 
begins,  and  a  temporary  connection  was  established  in  1878  between  the  two,  so  that 
this  aqeduct  now  conveys  to  the  city  the  clear,  pure  water  of  the  Vento  Springs,  and 
not  the  water  of  the  Almendares.    Thus,  a  better,  but  no  larger  supply  is  delivered 
through  the  small  and  very  inadequate  pipe  of  the  aqueduct  of  Ferdinand  VII.  As 
results  of  these  two  supplies,  Messrs.  Ariza  and  Herrera,  the  official  city  engineers  ot 
Havana,  reported  in  1880  as  follows :  "About  2,800  houses  are  noAv  supphed  from  the 
Vento,  andabout2,450  houses  bythe  Zanja  from  the  Almendares.   The  remaining  11,000 
to  12  000  houses  are  supphed  from  both  sources,  since  their  inhabitants  buy  it  from  street 
vendors,  who  procure  it  from  the  public  fountains,  of  which  the  greater 'number  are 
supplied  from  the  Vento.    There  is  little  well  or  cistern  water  used,  only  the  surbur- 
ban  ward  of  Vedado  is  supplied  exclusively  in  this  way."    This  sparsely  inhabited 
Ward  has  about  1,500  population,  and  the  reputation  of  being  very  healthy.  Messrs. 
A.  and  II.  also  state  :  ''Havana's  two  sources  of  supply  furnish  17,000  cubic  meters  ot 
water  every  24  hours,"  but  this  is  presumed  to  be  an  error,  possibly  of  translation, 
sinc$  Pezuela  states,  as  above  cited,  that  the  daily  supply  from  the  Zanja  alone  is 
20,000  cubic  meters.    The  cheapest  supply  is  $40  per  annum  for  one  small  iosset. 

The  above  facts  show  that  more  than  two-thirds  of  the  inhabitants  of  Havana  pur- 
chase their  water  in  little  kegs  and  carboys  from  street  vendors.  The  very  large 
.^lumber  thus  supplied  belong  of  course  to  the  poorer  class,  whose  other  insanitary  evils 

,  f  All  three  of  theVatcr  supplies  to  Havana,  the  Zanja,  and  the  two  aqueducts  of  Ferdinand  VII,  and 
,®f  the  Vento,  proceed  from  the  Almendares,  and  run  their  course  near  to  each  other;  the  larthest  to 
the  west  being  the  Zanja,  and  to  the  east  the  Vento. 
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are  greatest,  and  whose  need  of  an  abundant  supply  of  pure  water  is  the  most  press- 
ing. Naturally  a  quantity  most  inadequate  for  hygienic  purposes  is  thus  purchased. 
This  same  evil  exists  in  Matanzas,  Cardenas,  Cienfaegos,  and  most  other  Cuban  towns, 
and  is  believed  to  be  even  greater  in  these  thau  in  Havana. 

The  insauitary  evils  which  result  from  this  general  insufaciency  of  water  in  a  trop- 
ical climate  are  much  greater  than  Avoukl  ensue  farther  north.  When  bathing 
becomes  dilhcult,  and  washing  so  exorbitant  that  it  costs  from  twenty  to  thirty  cents 
in  gold  to  have  a  gentleman's  shirt  washed,  it  is  ])ot  strange  that  personal  cleanliness 
should  be  so  little  attended  to  that  an  unusually  largo  portion  of  the  people  are  otfen- 
sive  to  the  smell.  This  lack  of  cleanliness  extends  within  t  he  houses,  into  the  unpaved 
streets,  the  stables,  markets,  and  for  the  most  part  everywhere.  Farther  details  are 
useless,  as  also  iusistauce  upon  the  pollution  of  the  soil,  and  of  the  air,  and  of  otber  man- 
ifest evils,  which  necessarily  result  from  an  insufficient  supply  of  water.  It  should 
never  be  forgotten  that  "clean  water,  adequately  used,  is  among  the  simplest,  safest, 
best  of  antiseptics,"  and  that  the  peoj^le  of  Havana  and  other  Unban  cities  are  very 
insufficiently  supplied  with  this  antiseptic. 

However,  the  student  should  be  cautious  in  drawing  hasty  conclusions  and  iu  over- 
estimating the  induence  of  an  inadequate  supply  of  pun^  water  on  yellow  fever 
especially.  No  one  will  deny  its  evil  inlluence  generally  on  health,  but  it,  does  not 
follow  that  any  such  indaeuce  is  exercised  especially  on  yellow  fever.  Pieceding 
fiicts  show  that  during  the  7G  years — 1515-1591 — when  Havana  was  worst  supplied 
with  water,  there  was  no  yellow  fever ;  that  during  the  following  170  years — 1591- 
1761 — ^when  the  supply,  though  improved,  was  still  inadequate  and  impure,  there  also 
was  no  yellow  fever,  unless  probably  during  the  very  few  years,  1348-1655 ;  that  yellow 
fever  began  in  1761  and  continued  until  1835,  under  the  same  conditions  of  water 
supply  as  had  existed  during  the  many  preceding  years  of  exemption  from  the  disease. 
And  linally,  that  the  improved  supply  in  1835  and  again  in  1878  failed  to  make  any. 
percei)tible  impression  on  the  prevalence  of  yellow  fever. 

There  is  still  more  discouragement  in  the  following  facts  :  Until  recent  years  Vera 
Cruz  suffered  very  greatly  from  a  deficient  supply  of  water,  and  Dr.  Heinemann,  of 
this  place,  writing  in  1879,  stated  that  Dr.  Fazier,  an  able  French  surgeon  iu  charge 
of  the  military  hospitals  at  Vera  Cruz,  during  the  French  occupation  of  Mexico, 
188l-'o6,  iuduld.cjed  in  sanguine  hopes  that  yellow  fever  would  be  greatly  ameliorated 
by  the  introduction  of  the  water  of  the  Jamapa  (the  water-works  being  then  near 
their  completion),  by  the  erection  of  public  baths,  &c.,  and  he  adds,  now  for  twelve 
years  Vera  Cruz  has  had  this  water  of  Jamaica  do  wing  out  of  numerous  fountains  and 
through  all  the  gutters,  the  houses  are  well  supplied,  the  baths  are  well  attended,  the 
streets  are  the  best  policed  in  Mexico,  and  yet  yellow  fever  has  continued  to  prevail 
and  has  caused  the  three  frightful  epidemics  of  1875,  1877,  and  1878.  "  It  therefore," 
says  Dr.  H.  "evidently  follows  that  hlth  i^er  se  has  nothing  to  do  with  yellow  fever,  and 
that  the  statements  of  many  authors  iu  reference  to  this  are  exaggerated.  While 
many  will  concur  with  Dr.  H.  in  deprecating  exaggerations,  and  in  discrediting  the 
de  novo  generation  of  yellow  fever  by  hlth,  few  will  admit  that  his  premises  .iustify  his 
apparent  conclusion  that  filth  has  "nothing  to  do  with  yellow  fever."  It  is  quite 
certain  that  Vera  Cruz  has  not  yet  become  a  model  for  the  future  city  of  Hygeia,  not- 
withstanding the  abundant  water  supply  from  the  Jamapa. 

B. — SOIL,  DRAINAGE,  ETC. 

The  surface  soil  of  Havana,  consists  for  the  most  part  of  a  thin  layer  of  red,  yellow, 
or  black  earths.  At  varying  depths  beneath  this,  often  not  exceeding  one  or  two  feet, 
lie  the  ^olid  rocks.  These  foundation  rocks  are,  especially  in  the  northern  and  more 
modern  portion  of  the  city  towards  the  coast  of  the  sea  and  not  of  the  harl)or,  Quar- 
ternary  and  especially  Tertiary  formatious  so  permeable  that  li(]uids  emptied  into 
excavations  are  absorbed  and  disappear.  In  the  southern  and  greater  portion  of  the 
city,  these  rocks  are  of  cretaceous  formation,  and  so  much  less  permeable  that  sinks 
and  other  excavations  readily  fill  to  overflowing.  About  20,000  persons  or  one-tenth  of 
the  population  live  on  laud  reclaimed  from  the  sea,  in  large  measure,  by  dumping  ( n 
garbage  and  street  refuse.^  Much  of  this  reclaimed  land  was  formerly  mangrove 
swamps,  and  Havana  still  lies  adjacent  to  these  breeders  of  malarial  poison.  There 
are  few  if  any  towns  in  Cuba  which  are  not  subjected  to  malarial  effluvia  from  man- 
grove or  other  swami)s,  and  many  of  these  suffer  to  greater  extent  than  Havana. 

The  highest  point  within  or  adjacent  to  Havana  is  the  summit  of  Jesus  del  Monte, 
220  feet  above  the  sea,  but  the  nundjer  of  inhabitants  living  e\'en  100  feet  above  the 
sea  is  extremely  small.  In  fact  not  more  than  one-fourth  of  the  population  live  over 
50  feet  above  the  sea,  while  at  least  20,000  live  on  ground  less  than  7  feet  and  35,000  on 
ground  from  7  to  13  feet  above  high  tide.  In  many  privies  the  contents  rise  a.-jd  fall 
with  the  tide,  and  in  a  much  larger  number  of  houses,  even  in  some  elevated  many 

■^Messrs.  Ariza  &  Herrcra  reported  a  population  of  3,000  on  llio  reclaimed  parts  of  the  first  district, 
5,000  on  parts  of  the  third  and  fourth,  5,000  on  part  of  the  flfih,  and  tiOJ  on  part  of  the  sixth  district. 

H.  Ex.  8  7 
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feet  aljove  the  sea,  a  moisture  iriark  is  plainly  perceptible  high  on  the  walls.  A  heavy 
rain  or  a  high  tide  with  a  north  wind  inundate  the  lowest  floor  of  many  houses  m 

'^In'^Cnhan  cities  generally  good  drainage  is  never  found  except  in  such  compara- 
tively iuextcnsive  parts  where  nature  required  little  or  no  assistance.  Even  m  Ha- 
vana, the  oldest  and  wealthiest  city,  the  visitor  is  often  astounded,  especially  in  the 
rainy  season,  Lv  impassable  mud  holes,  and  green,  slimy,  stagnant  pools  m  the  streets 
and^in  the  back  yards.  This  condition  was  found  even  in  the  Pueblo  Nuevo  ward, 
which  is  located  so  admirably  for  good  drainage  that  little  labor  would  be  required  to 

^MelsJs^^  A^iza  and  Herrera  reported,  ''Havana  has  no  sewers  save  in  a  few  principal 
streets  These  sewers  have  been  built  at  interrupted  intervals,  and  without  relerence 
to  anv*  general  plan  for  drainage  They  are  seldom  cl(>aned,  and  are  generally 
obstructed  in  part  or  wholly  with  sediment  or  tilth  from  the  streets  and  exhale  o^^nsvie 
•  odors.  As  the  sewers  are  few  in  number,  the  greater  parr,  of  uho  water  ot  tiie  city 
empties  through  the  streets  into  the  harbor  or  the  sea,  but  th;'  quantity  flowing  imo 
Xe  sea  ircomparatively  small."  Mr.  A.  H.  Taylor,  a  civil  engmeer  thoroughly 
iiiLmed  ortZs  subject  testilied  that  the  sewers  of  only  three  streets  subserved  any 
ioTvm^^^^^  and  that  the  remainder  were  so  defective  that  the  city  would 

goofi  V}^U>^^^^^^  ^^^^^^  ^^^^^^^    Covered  by  gratings  which  have  large  inter- 

spaces the  dirt  and  refuse  of  the  streets  find  such  ready  entrance  that  a  number  ot 
Hiese  sewe^^^  seen  ---^        -^'^^^  ...nv^.tlv  sobd  materials,  to  witlnn  a  few 


really  be  much  better  oif  without  them.  Covered  by  gratings  which  have  large  inter 
spaces,  the  dirt  and  refuse  of  the  streets  find  such  ^..^i^^  i1,nt  n,  ..n.ber  o 

these  sewers  were  seen  filled  up,  with  apparently 

inches  of  the  o-ratings.  Since  very  few  houses  or  j.nvies  are  connected  wiin  sevvei«, 
these  are  ess  offi'nsive  than  they  would  otherwise  be,  but  no  one  who  has  seen  them 
ca^Lid  auT^ords  except  of  unhesitating  condenmation  for  their  grossly  detective 

'^The  causation  or  propagation  of  yellow  fever  has  been  repeatedly  attributed  to  up- 
turning of  the  earth,  and  this  is  prohibited  during  the  summer  m  New  Orleans,  and 
rer^p^s  in  othe?  plices  in  the  ^Jnited  States.  H  thei.-  be  any  such  prohibition  m 
Havana,  this  was  not  enforced  during  the  summer  ot  lb/ J. 

C. — THE  STREETS. 

The  older  a  Cuban  city,  or  any  part  thereof,  the  narrower  the  streets.  One-fifth  of 
the  noimlation^^^^  witlnn  the  now  demolished  walls,  and  this  intramural 

nom  streets  so  narrow  that  on  every  corner  is  posted  ei  her  '  up''  or 

-Zwn  ''  to  nSe  to  all  vehicles  that  thev  must  pass  only  in  the  direction  indicated. 
As  thnoelieTed^^^^^^^  fartller  beyond  its  walls  the  streets  pvadually . 

became  wkle?,  until  some  attained  the  ordinary  dimensions  usually  found  in  the  United 
Stn?eT  Matanzas  Cardenas,  and  Cienfuegos  were  founded  subsequently  to  Havana, 
in  the  order  i^Sned^  therefore  Matanzas  has  many  narrow  streets,  but  not  as  narrow 
as  Havaii  •  SeRas  few,  and  Cienfuegos  none.  The  narrower  the  streets,  the  smaller, 
muaUv  th;  house  lots,  and  tke  more  defective  the  ventilation  of  the  houses  ;  liowever 
Tt  sSld  not  b^fo  that  these  are  for  the  most  part  one-story  houses,  and  that 

widerstreets  afford  no  better  ventilation  to  houses  with  several  or  many  stories.  Less 
Zn  onlthTrcl  Hve  on  paved  streets,  and  these  are  as  well  paved  and 

S  as  clean  t  is  believed  cleaner,  than  is  usual  in  the  United  States.  The  remainder 
livf  on  uS-ed  st^^  which  for  the  most  part  are  very  filthy.  Many  of  these,  even 
n  ol^and  dcm^^^^^^^^  populated  parts  of  the  city,  are  no  better  than  rough  country  roads, 
full  of  rocks  crevfces  mud-holes,  and  other  irregularities,  so  that  vehicles  traverse  them 
w^th  difficui^^^^^^^^^  and'in  the  rainy  season  they  are  sometimes  impassable  for 

J^o  moS  Rouih,  mud(  y,  or  both,  these  streets  serve  admirably  as  permanent  recep- 
SeTtbr  much  deco^^^^^  and  vegetable  matter.    F  nally,  not  less,  probably 

mo  e  thLZne-half  the  population  of  Havana  live  on  streets  which  are  constant  y  m  an 
Extremely  i^^^^  condition,  but  these  streets,  though  so  numerous  are  not  m  the 

bSen  track  of  tke  pleasure  tourist,  in  which  capacity  the  writer  iii  IfcSO,  spent  ten 
.  day^n  Ha^^^^^^^  witnessing  many  of  the  evils  ^o^^^^^fi^^^^^^^^;.  V^jl^.^^^^^^^ 

f^i  resnect  to  the  streets  of  Havana,  Messrs.  Ariza  and  Herrera  reported  m  18fc0  as 
follows  -    -  In  ^^^^^  ^lii^l^  li^^^  ^^'^^^  people  the  streets 

wHn  width,  b^g^^^^^^^^^  tliey  aiVt^.8  meters  [about  22  feet]  wide,  of  which  the 
S/wSlS  occupy  about  7i  feet.  [In  many  streets  the  sidewalk  at  each  side  is  not  eyvu 
18  I'lTctt  wXT  In  the  new,  exti^mural  town  t  he  streets  are  generally  10  niters  [o2  8 
feet]  wide,  with  3  meters  [nearly  10  feet]  for  the  ^^^^^^'^^l^^' ^f^^^^^f  ^^J^.^^i^ 
the  wao-on-wav  There  are  few  sidewalks  m  any  except  m  the  fiist  loui  oi  the  mi.c 
the  wagon  ^l^an  two-thirds  of  the  population  ot  Havana  live 


city  districts 
on  unpaved  streets." 

D.— HOUSES. 


More  than  two-thirds  of  the  population  live  in  densely  inhabited  portions  of  tlie  city, 
vvhSrthe  houles  are  crowded  in  contact  with  each  other.    The  average  house-lot  does 
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not  exceed  27  by  112  feet  iu  size.  There  are  17,259  houses,  of  which  15,494  are  one-story, 
1.552  are  two  stories,  186  are  three  stories,  and  only  27  are  four-story  houses,  with  none 
higher.  At  least  twelve  iu  every  thirteen  inhabitants  live  in  one-story  houses ;  and  as 
the  total  civil,  military,  and  transient  population  exceeds  200,000,  there  are  more  than 
twelve  inhabitants  to  every  house.  Tenement  houses  may  have  many  small  rooms,  but 
each  room  is  occupied  by  a  family.  Generally,  the  one-story  houses  have  four  or  live 
rooms;  but  house-rent,  as  also  food  and  clothing,  are  rendered  so  expensive  by  taxa- 
tion, by  export  as  well  as  import  duties,  that  it  is  rare  for  a  workman,  oven  Avhen  paid 
850  to  i^lOO  a  mouth,  to  enjoy  the  exclusive  use  of  one  of  these  mean  little  houses. 
Reserving  one  or  two  rooms  ifor  his  family,  he  rents  the  balance.  This  condition  of 
affairs  is  readily  understood  when  it  is  known  that  so  great  a  necessity  as  flour  cost 
in  Havana  $15.50,  when  its  price  in  the  Uuired  States  was  $6.50  per  barrel. 

In  the  densely  populated  portions  of  the  city  the  houses  generally  have  no  back 
yard,  properly  so  called,  but  a  flagged  court,  or  narrow  vacant  space  into  which 
sleeping-rooms  open  at  the  side ;  aiKUn  close  x^roximity  with  these,  at  the  rear  of  this 
contracted  court,  are  located  the  kitchen,  the  privy,  and  often  a  stall  for  animals.  In 
the  houses  of  the  poor,  that  is,  of  the  vast  majority  of  the  population,  there  are  no 
storerooms,  pantries,  closets,  or  other  conveniences  for  household  supplies.  These  are 
furnished  from  day  to  day,  even  from  meal  to  meal,  by  the  corner  groceries ;  and  it  is 
rare,  in  large  sections  of  Havana,  to  find  any  one  of  the  four  corners  of  a  square  with- 
out a  grocery — a  fact  which  teaches  forcibly  the  necessities  of  the  poor,  their  improvi- 
dence, and  the  discomfort  of  their  homes. 

The  walls  of  most  of  the  houses  in  Havana  are  built  of  "raamposteria,"  or  rubble 
masonry,  a  porous  material  which  freely  absorbs  atmospheric  as  well  as  ground  moist- 
ure. The  mark  of  this  can  often  be  seen  high  on  the  walls,  and  Messrs.  Ariza  and 
Herrera  report  that  this  varies  from  2  to  7  feet  in  the  houses  generally.  The  roofs  are 
excellent,  usual  y  flat,  and  constructed  of  brick  tiles.  The  Avindows  are,  like  the 
doors,  unusually  high,  nearly  reaching  the  ceiling,  which,  in  the  best  houses  only,  is 
also  unusually  high.  The  windows  are  never  glazed,  but  protected  by  strong  iron  bars 
on  the  outside,  audon  the  inside  by  solid  wooden  shutters,  which  arc  secured,  like  the 
doors,  with  heavy  bars  or  bolts,  and  in  inclement  weather  greatly  interfere  with 
proper  ventilation.  Fire-places  with  chimneys  are  extremely  rare,  so  that  ventilation 
depends  entirely  on  the  doors  and  windows,  which,  it  should  be  stated,  are  by  no 
means  unusually  large  in  most  of  the  sleeping-rooms  of  the  poor.  Generally  in  Ha- 
vana, less  generally  in  other  cities,  the  entrances  and  court-yards  are  flagged  with 
stone,  while  the  rooms  are  usually  floored  with  tile  or  marble.  With  rare  exceptions, 
the  lowest  floor  is  in  contact  with  ihe  ear;h.  Ventilation  between  the  earth  and  floor 
•is  rarely  seen  in  Cuba.  Messrs.  Ariza  and  Herrera  report  that  iu  Havana  the  average 
height  of  the  ground  floor  is  from  7  to  11  inches  above  the  pavement,  but  in  Havana, 
and  more  frequently  in  other  Cuban  towns,  one  often  encounters  houses  which  arc 
entered  by  stepping  down  from  the  sidewalk;  and  some  floors  are  oven  below  the  level 
of  the  street.  In  Havan.a,  some  of  the  floors;  in  Matanzas,  more;  in  Cardenas  and 
Cienfuegos,  many  are  of  the  bare  earth  itself,  or  of  x^lanks  raised  only  a  few  inches 
above  the  damp  ground. 

The  privy  and  the  sink  for  slops,  the  open  kitchen  shed,  and  the  stable  immediately 
adjoin  each  other,  confined  in  a  very  contracted  space  close  to  sleeping-rooms.  The 
privy  consists  of  an  excavation  which  often  extends  several  feet  laterally  under  the 
stone  flags  of  the  court.  Even  if  the  sides  be  walled,  the  bottom  is  of  the  origiual 
porous  earth  or  subsoil  rock,  thus  permitting  widespread  saturation  of  the  soil.  The 
privy  is  never  emptied  until  it  will  hold  no  more,  which  seemed  generally  to  occur  in 
from  five  to  ten  years,  and  this  is  accomplished  by  transportation  in  buckets  to  casks  at 
the  front  door ;  and  Messrs.  A.  and  H.  state  that  during  heavy  rains  the  contents  of  the 
privies  and  sinks  are  at  times  ihrown  into  the  streets,  from  whence  they  are  removed 
by  the  flow  of  the  rain-water.  So  many  privies  arc  filled  to  overflowing  and  unserv- 
iceable that  an  American,  twenty  years  resident  in  Havana,  assured  me  that  in  many 
streets  itinerant  chamber-pot  venders  plied  a  prosperous  trade,  and  that  these  con- 
veniences were  daily  used  by  many,  the  contents  emptied  into  the  stree  s,  and  there 
concealed  by  a  thin  covering  of  loose  dirt.  Very  rarely,  indeed,  has  a  Cuban  privy  a 
ventilating  pipe,  and  hence  belches  forth  its  nauseous  odors  throughout  the  house, 
often  in  summer  even  to  the  front  door.  Nothing  more  stinking,  nasty,  and  unv/hole- 
some  than  the  privy  system  of  Havana  and  of  Cuba  can  be  conceived.  It  would  not 
be  possible  to  make  it  v;orse.  In  juxtaposition  with  the  privy  is  another  excavation 
or  sink  to  receive  the  filthy  refuse  water  of  the  kitchen,  laundry,  and  household  gen- 
erally; for,  police  regulations  prohibit  the  discharge  of  such  refuse  fluids  into  the 
streets,  except  during  rains.  These  refuse  fluids  are  said  to  undergo  a  decomposition 
which  render  them  intolerably  offensive.  They  notably  aid  the  contents  of  the  privy 
in  foully  saturating  the  soil  beneath  the  house.  Such  is  the  proximity  of  the  stable 
to  sleeping  apartments  that  farcy  would  be  more  frequent  if  horses  were  more  aliiicted. 
Garbage,  by  police  regulatious,  should  be  deposited  daily  at  the  door,  and,  collected 
each  night,  should  be  transported  out  of  town;  probably  these  regulations  are  com- 
paratively well  executed. 
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En  ™asse,  ^Xo^^^^"^^^'"^^^^ 
reminded  me  of  a  rough  ^^^^y  wTiLiv  houses  or  their  persons,  and  the  condi- 

picturesque  ami  1~  a  a  ^^^^^       ei,a,aoterized  by  ow 

to  oouvert  this  plea&uro  luro  "'V;?,'';,^';^     „  ,.,,„,  „:,].      streets ;  by  streets  whicli 

mean^ooking  one-Story  ho^^^^^^  '  pi 

are  unpaved              ^^^^^^^  in  their  outskirts,  the  great  majority  of 

everywhere,    ^^t^^^.^*/.^^,.^^^  liave  a  single  opening  and  a  diit  floor.  These 

houses  are  mere  P^l^;lf,^^^  States  enjoyed ; 

are  more  wretched  ^^^^^^^  d^^^^^^'  ^"^^  suggest  thriftlessness, 

dreary  withm,  they  .                 yards,  tbese  are  usually  repulsively 

e,rtTS:r«^^ 
;Te^'j»,rrT  IS 

foaud  everywhere,  so  every  where  CM  be  seeut^^^^^^^^ 
S'lrSSaf-^l^riTe^^^^^^^^ 

this  disease  never  «r,^^'Jf;      .  .  •    connection  witli  tlie  subject  of  houses,  there  are 
Of  the  various         fl^.^  "^*^,^Xr^S^^^  besides  those  associated  with  the 

two  which  deserve  special  ^t^^^^J^.^*  .^^^''^^^^^^^^  of  the  poison  of  yellow  fever  is 
holds  of  vessels,  justify  the  ^^^^f  .fj^J^^^*^^^^^^^  'vhe?e  air  is  closely  confined, 

specially  favored  in  waiM^^^ 

The  low-lymg  floors         ^"S.^/^.^^^^^^^  excavation  for  privies 

contracted  ^^^ntlla^^^^^^  f,,,rable  breeding  places  for  the 

and  sinks,  all  liirnisli,  as  V^^^  statistics  prove  that  in  great  cities  subjected  to 

poison  of  yel  ow  fever.    ,1^.  population  the  sicklier  and 

their  ordinarily  unfaTorable  cow^lihons,  ttie  acus^^^^^^         i  l       .  -^^  ^^ach 

shorter  the  lives  ^l^^^^o^tbe  more  wiSreacfaM  fngbttJil  the  havoc,  especially 
that  the  denser  a  population  the  more  ^espreaa  a^^       ^  density  of 

of  communicable  diseases.    Elsewhere  will  be  lo^^^^^^  ^ 
the  population  of  Havana  comp^^^^^^  densely  popula- 

.    that  more  than  t^r^^-^^^^^^^^^  this  enormous  evil  still  greater, 

ted  localities  m  the  woild.  A  ^^P^^^.^^Xo  fbo  averao-e  number  of  inhabitants  to  each 
Not  only  in  Havana  but  ^}^^^^^^f^^^^^^^  ^Tc^ivrey.- 

^TcS^lStionwithniehomes^t^^^^ 

ing  iacts  respecting  the  homes  of  ^^f^^Jf^^,  ^^^^^^''^r^^^^^  oreatly  oftended  by  the 

lated  to  guard  us  against  l^^sty  conclus  ons    San^^^^^^^  cemetery  of  Es- 

burial  of  the  dead  of  Havana  in  its  caches  until  ^^^^^^^^^^  J,,.r  city 

pada"  was  established  outside  the  walls    .^^Jn  attr^t^d  among  othtr  insanitary 

Lrroundedthis  cemetery,  ^^^^^^  Xerlr^w  than  three  hundred 
evils,  a  bad  influence  on  yellow  ^^Jf  f'  ^^^^^^^^^Y^f  Jg^^^  ,ince  when  all  the  dead  of  Ha- 

thonsand  dead  bodies  this  cemetery  it  was  c^^^^^^^  admirably  locate.! 

E. — THE  HARBOR. 

The  heantifnl  harbor  of  Havana  is  indosed^^^ 
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narrow  entrance,  about  400  yards  in  width  and  1,200  in  length,  opens  into  the  irreiru- 
hir  harbor,  which  has  three  chief  coves  or  indentations,  termed  '*enseuadas."  The 
extreme  length  of  the  harbor  from  its  sea-entrance  to  the  limit  of  the  most  distant 
ensenada  is  three  miles ;  and  its  extreme  breadth  is  a  mile  and  a  half.  But,  within  the 
entrance,  the  average  length  is  only  about  one,  and  the  average  breadth  about  two- 
thirds  of  a  mile.  However,  because  of  the  irregularly  projecting  points  of  laud  which 
form  the  ensenadas,  there  is  no  locality  in  the  harbor  where  a  vessel  can  possibly  an- 
chor farther  thau  500  yards  from  the  shore.  Its  greatest  depth  is  about  40  feet,  but 
the  anchorage  ground  for  vessels  drawing  18  feet  of  water  is  very  contracted,  not  ex- 
ceeding one-half  the  size  of  the  harbor.  The  number  of  vessels  in  this  harbor  in  1878 
at  any  one  time  varied  from  forty-seven  to  two  hundred  and  twenty-seven,  and  the 
average  number  exceeded  one  hundred,  so  that  it  is  rare  to  see  any  one  vessel  more 
than  a  very  few  hundred  feet  distant  either  from  another  vessel  or  from  the  shore. 
The  rise  and  fall  of  the  tide  does  not  usually  exceed  2  feet,  and  the  water  is  not  other- 
wise replenished  except  by  six  little  brooks,  which,  even  including  the  so-called 
rivers  Luyano  and  Martin  Perez,  are  utterly  insigniticant  except  after  a  heavy  rain. 
Though  j)leasiug  to  the  eye,  though  sutlciently  commodious  and  remarkably  safe  for 
shipping,  this  harbor  is  to  the  sanitarian  little  more  than  an  almost  stagnant  pond  or 
large  open  ill-drained  sewer  into  which  is  daily  discharged  the  refase— comparatively 
little  of  it  being  fiecal — from  more  than  one  hundred  thousand  people  with  their  do- 
mestic animals,  all  the  tilth  from  the  numerous  vessels,  the  blood,  offal,  and  other 
refuse  from  more  than  400  animals  daily  butchered,  and  the  fiecal  as  well  as  other 
refuse  from  the  chief  military  hospital, 'and  probably  from  other  houses  which  are 
rarely  without  some  cases  of  yellow  fever.  The  sewers  of  several  forts  occupied  by 
numerous  soldiers  empty  into  the  harbor,  soap  factories  add  their  quota  of  unsavory 
refuse,  and  from  the  gas-works  tlows  a  constant  stream  of  an  oleaginous  tarry  mass, 
which,  in  calm  weather,  gives  to  a  portion  of  the  harbor  an  unpleasant  odor  and  a 
nasty  scum,  which,  however,  may  not  be  unhealthy.  Around  the  fish  market  and  at 
the  extreme  scuthern  shore  the  harbor  is  the  most  nauseating  and  disgusting.  A  con- 
siderable portion  of  the  city  drains  into  the  sea,  arid  it  would  be  well  if  all  of  it  did, 
but  engineers  pronounce  this  impracticable.  Much  of  the  eastern  and  southern  shores 
arc  destitute  of  wharves;  many  of  these,  where  they  do  exist,  are  dilapidated,  worm- 
eaten,  rotten,  and  all  of  them  serve  as  traps  for  entangling  the  abundant  filth  poured 
into  the  harbor.  All  along  the  shore,  as  is  usual  in  seaports,  this  filth  is  very  ap- 
parent, and  this  is  most  offensively  the  case  along  the  southern  shore,  where  the  water 
is  more  stagnant  than  elsewhere,  where  the  harbor  is  fast  filling  up,  and  where  the 
adjacent  land  is  low. 

Notwithstanding  these  facts,  the  water  of  the  harbor,  though  examined  carefully 
and  repeatedly  by  Dr.  Sternburg,  failed  to  present  evidence  of  special  putridity,  nor 
did  it  during  the  summer  of  1879  manifest  t  he  remarkable  phosphorescence  usual  at  this 
season,  and  for  which  this  and  other  harbors  of  the  Antilles  have  long  been  particu- 
larly noted.  Several  high  authorities  associate  the  unwonted  prevjilence  of  yellow 
fever  at  Havana  with  the  unvronted  putridity  and  phosphorescence  of  the  water  of  its 
harbor;  it  therefore  deserves  record  that  these  were  not  present  in  1879,  although 
yellow  fever  prevailed  with  more  1  han  usual  severity.  It  was  reported  that  vessels  of 
the  British  navy  were  especially  forbidden  to  use  this  water  on  board  for  any  purpose 
whatever. 

The  sanitarian  cannot  hesitate  to  advocate,  for  general  reasons  if  not  specially  for 
yellow  fever,  the  cleansing  of  the  harbor,  the  cessation  of  daily  additions  to  it  of  large 
masses  of  tilth,  and  the  replenishment  of  it  by  constant  currents  of  i)ure  water.  To 
accomplish  the  last,  it  has  been  much  insisted  on,  in  the  United  States,  as  well  as  in 
Cuba,  that  canals  should  be  dug.  Out  of  Cuba  it  ought  to  be  better  understood,  that 
Havana  is  by  no  means  deficient  in  highly  educated,  skillful,  practical  engineers,  who 
are  fully  alive  to  the  sanitary  interests  of  the  city,  and  to  the  merits  of  this  special 
subject.  Among  these,  Colonel  Albear  stands  pre-eminent,  and  in  September,  1879, 
he  delivered  before  the  Academy  of  Sciences  an  extremely  able  address  on  this  subject, 
which  is  so  full  of  instruction,  on  other  local  conditions  also  of  interest  to  the  sani 
tanan,  that  this  address  has  been  translated  and  is  presented  (chap.  XXII),  as  a  most 
mteresting  part  of  this  report.  Colonel  Albear  seems  to  have  conclusively  demon- 
strated the  impracticability  of  these  proposed  canals  ;  and  my  own  conviction  is  that  if 
practicable  they  could  not  possibly  xdace  the  small  harbor  of  Havana  in  as  favorable 
sanitary  condition  as  arc  by  nature  the  large  harbors  of  Matauzas  and  of  Cienfuegos, 
where  yellow  fever  none  the  less  prevails. 

Ballast.— Opposite  to  Havana,  on  the  eastern  and  southern  shore  of  the  harbor, 
there  are  five  depots  for  ballast,  which  is  often  deposited  on  the  very  edge  of  the  har- 
bor, with  Its  lowest  layer  in  contact  with  the  water.  It  is  composed,  for  the  most 
part  of  friable  porous  rocks  and  the  dusty  detritus  thereof,  intermingled  often  with 
sand  and  earth,  and  not  infrequently  with  human  excretions.  Even  the  hardest  and 
densest  of  Thes(5  rocks  absorb  a  large  amount  of  air,  and  of  water  after  being  dried  in 
the  sun.    Considering  this  fact,  together  with  the  facts  that  science  is  still  very  igno- 
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rant  respecting  fomites,  and  tliat  ontbreahs  of  yellow  fever  Lave  been  frequently 
Stribnted  to  ballast  from  infected  ports,  ordinary  pruuence  dictates  that  such  ballast 
Sol  id  be  treated  with  suspicion,  and,  therefore,  as  d.noerons.  It  should  also  bo 
remembered  that  vessels  in  l.allast  sail  Irom  Cuban  pores,  especially  Irom  May  to 
December' when  the  export  trade  of  Cuba  is  least,  and  to  southern  ports  of  the  Uni- 
tecf  States  Of  the  live  depots  for  ballast,  one  is  within  the  very  town  ot  constantly 
infected  Regla  and  deserves  special  condemnation;  it  receives  Ireely  tluids  Irom  tlie 
streets  amfhuman  excretions,  and  in  the  nook  of  the  harbor  where  this  depot  is  situ- 
ated vesses  frequently  become  infected.  Another  depot,  almost  as  o hjectionable,  is 
at  Casa  Bllnca,  but  this  is  apparently  little,  if  at  ah,  used  now.    The  other  three 

"^^^^^IZ^-i^^  the  insanitary  condition  of  Havana  and 
the  causes  thereof  have  in  nowise  been  exagf^erated,  nor  aught  wrirten  with  either  the 
thoughtlessness  or  the  malice  which  not  inlVequently  characterize  ^1^;^,«5>"^"^.^^^;^  f 
casuSl  visitor  to  a  foreign  country,  many  conlinuatory  quotations  could  be  given  Irom 
the  writings  of  distinguished  resident  i>hysieians.  «  ^-'^^^^Pl^^^^l^  ^^^/l^,^;^^^^^^^^^^ 
from  an  American,  t  he  other  from  a  native  resident  each  proving,  among  otbei  t  iii  gs 
that  the  people  of  Havana  have  able  instructors  at  home  an.  need  no  conimission  iiom 
abroad  ti  telich  them  the  evils  of  their  condition  and  the  remedies.  As  elsewhere,  the 
means  to  secure  the  application  of  the  remedies  are  lacking.  _  tt,.u..i  ^i'^if^^ 

Dv  D.  M.  Burgess,  i-esident  in  Havana  since  IHGG,  and  since  18/9  United  States 
sanitary  and  quarantine  inspector,  reported  to  a  United  States  Congressional  commit- 
tee on  Februarv       1879,  the  following  among  other  things  : 

-  i-Ua  a  s  Jdm  rably  located  on  elevated  ground  which  readily  admits  ot  excellent 
draii  a  ™nd  sewerage ;  vet,  while  perhaps  <me-tenth  only  of  the  streets  have  sewers, 
?irese  £e  so  defective^tl'iat  they  areSor  sanitary  purposes  worse  ^-^^^ 
nools  of  dirty  water,  pregnant  with  tilth,  suspiciously  embossed  with  gieen,  ali  kinds 
of  "lops  and  urine,  are  fmmd  in  many  of  the  streets.  Heaps  of  excrement  garbage, 
and  dead  animals,  putrefying  in  the  tropical  sun,  are  common  ^nd  aiW  ;  cit^ 
The  universal  household  receptacle  for  human  excrement  and  household  slops  is 
merely  an  excovation  in  the  reir  of  the  house  The  effluvia  tl^erefrom  1).™^^^^^ 
houses,  andtheliuid  contents  saturate  the  soil  and  the  sol  P«^'''"« 
Avhich  the  city  is  built.  Hence,  all  well-water  is  ruined,  and  every  ditch  dug  m  the 
s'  reet  8  exhales  an  offensive  odor.  Thus  Havana  may  be  said  to  be  built  oyer  a  privy. 
Violations  of  sanitary  laws  are  so  frequent  that  one  begins  to  suspect  that  it  is  made  a 
str.dv  how  to  break  them  most  llagrantly."  o      •  i  .i 

Dr  F  Zavas,  a  distinguished  physician,  and  one  of  the  members  of  the  Spanish  yel- 
low ^v;r  commission,  could  furnish  an  excellent  quotation  from  the  ■'^t^cond  volume  ot 
the  Anales,  but  the  following  in  the  third  volume  of  the  same  is  preferred  I^^^^ 
J  G.  Lebredo,  a  most  eminent  and  estimable  physician,  also  a  member  of  the  bpanisH 
commission.    The  translation,  though  free,  is  faitlitul :  r*-         +Wp -no^ 

"To  one  who  asked  an  inhabitant  of  the  Pontine  marshes  how  life  was  there  pos- 
sible, the  answer  was  given,  '  We  do  not  live,  we  die  he.  e.'    ^o  might  we  who  li^^^^ 
Havina  and  other  parts  of  Cuba,  reply  to  a  like  question.    Look  at  the  extensne 
wan    of  Jesus  Maria,  which,  located  on  naturally  low  ground,  has  been  gradually 
"ai  ed  by  dumping  upon  it  the  refuse  and  garbage  of  this  city.    Look  ^^^^-f^ 
ate  shore  of  the  harbSr,  and  see  the  vast  extent  of  beach,  covered  by  marsh  J^^^ 
and  organic  detritus !    Who  of  us  has  not  had  his  senses  rebel  against  the  t^^'^g"stmS 
a  d  pe?nicious  influences  emanating  from  the  little  stream,  which,  f^^S 
Chavez  Bridoe,  traverses  the  extreme  southern  part  of  Havana,  a  stream  polluted  by 
a  tan-yard,  reddened  by  the  blood  and  corrupted  by  the  <^^^^l^^  ^^'^  ff'f^Z^^^^^^ 
Look  at  the  residences  between  the  admipble  and  nmch-frequented  B^^^^^ 
Infanta  avenues,  and  see  their  adjacent  piles  of  filth,  m  despite  of  a  l^^^J^^^^h  °. 
hibits  any  such  deposits  within  1 00  meters  of  highways  and  residences    Regard  oti^er 
avenues,  throughout  whose  whole  length  gutters  are  seen  exposing  to  the  ©nerget  o 
actTon  of  our  ardent  sun  their  disgusting  contents  !    Behold  our  cemetery  witto  ti  J 
city  limits,  and  our  sewers,  so  arranged  that  they  co  lect  within  our  walls  the  ga^^^^^^^^^ 
part  of  our  own  filth!    Look  at  our  many  streets  which  collect  ^ain  ^ater  m  stagna  t 
pools,  and,  impassable  to  vehicles,  are  covered  witb  dark  green  mold !    See  the  vaca^ 
places,  where,  for  miles  around,  our  trees  have  been  fel  ed  without  a  thought  that 
each  siroke  of  the  ax  has  destroyed  one  more  safeguard  to  health !    Aggrogated  in  vast 
number  upon  a  very  limited  site,  we  have  been  desolated  by  epidemics  of  cholei^, 
small-pox:  dysentery,  croup,  and  almost  every  known  epidemic  ^i^^'^^e    ,we  ha^^ 
annually  to  combat  intermittent,  bilious,  and  pernicious  fevers     We  have  yellow 
fever  constituted  an  endemic  among  us  ;  and  we  suffer  from  all   hose  ^^^^^eJuUn^^^^^^ 
tary  evils  which  have  been  denounced  again  and  again,  but  ^yhlch  must  be  cmistan  ly 
declaimed  against  as  long  as  they  exist.    These  fatal  conditions  so  ^^^^fj^^^^^l^i'^^ 
we  constitute,  as  the  wise  Humboldt  well  expressed  it,  'a  society  of  convalescents, 
in  line,  '  we  do  not  live,  we  die  here.'" 
The  facts  now  detailed  co^iclusively  prove  that  the  sanitary  condition  of  Havana,  as 
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also  of  other  Cuban  ports  and  towns,  is  extremely  unfavorable,  and  tliat  there  are  many 
manifest  causes  for  this  evil  condition.  These  causes  may  be  briedy  summarized  as 
follows :  An  equable,  warm,  damp  climate,  eminently  favorable  to  decomposition,  to 
jiutrefactiou,  and  to  the  growth  of  livini;-  orj^anisms;  the  iiroximity  of  swamps  and 
stagnant  pools,  i>rolific  breeders  of  malarial  poison ;  an  inadequate  supply  of  water, 
which  is  defective,  partly  in  quality  and  wholly  in  quantity  :  very  bad  drainage  and 
sewerage,  with  widespread  subsoil  and  house-wall  moisture;  a  most  disgusting  privy 
system  and  an  insanitary  construction  of  the  houses,  whereby  mauy  ill-ventiiated 
traps  are  provided  for  warm,  tlamp,  and  foul  confined  air;  a  polluted  harbor  con- 
stantly frequented  by  filthy  ships  ;  and,  finally,  an  unparalleled  density  of  poj)ulation 
in  certain  urban  localities,  and  generally  throughout  Cuba,  in  the  houses.  By  such 
causes  the  pure  air  indispensable  to  healthy  life  is  incessantly  and  grossly  polluted. 

For  more  minute  details  on  the  subjects  of  this  chapter,  so  far  as  Havana  is  con- 
cerned, the  reader  is  referred  to  the  statistical  data  contained  in  the  admirable  tables, 
in  chap.  XXIII,  of  the  ofi&cial  engineers  of  the  city  of  Havana,  Messrs.  Ariza  and  Her- 
rera. 


CHAPTER  V. 

CAUSES  OF  THE     SO-CALLED"  ENDEMICITY  OF  YELLOW  FEVER  IN  HA- 
VANA AND  IN  OTHER  PLACES  IN  CUBA. 

The  concluding  summary  in  the  last  chapter  shows  that  all  the  insanitary  conditions 
attribufed  by  any  theory,  it  makes  no  difference  which  one,  to  account  for  the  preva- 
lence of  yellow  fever  in  Havana,  are  there  present.  Is  the  disease  originated  in  foul 
ships  within  the' Auierican  troxiics  ?  Such  ships  superabouud  there.  Is  the  disease 
both  originated  and  jn'opagated  by  decomposing  and  putrefying  filth  ?  This  is  like- 
wise superabundant.  Is  the  disease  never  originated  anywhere,  any  more  than  veg- 
etables or  animals  are  now  originated,  but  being  introduced  is  it  propagated,  by  cer- 
tain conditions,  some  of  which  are  known  and  some  are  unknown?  The  known  con- 
tious  ;.:re  nuinifestly  present,  and  the  facts  prove  that  not  less  surely  the  unknown 
conditions  are  there.  In  respect  to  all  the  known,  and  presumably  the  unknown, 
local  insanitary  conditions  so  prevalent  in  Havana,  the  great  predominant  fact  is  that 
all  of  these  exist  with  equal  intensity  in  the  Asiatic  tropics  without  generating  the 
poison  of  yellow  fever;  but  while  no  one  can  assign  a  valid  reason  why  this  poison, 
if  there,  sliould  not  be  i)ropagated,  all  well  understand  that  there  is  no  more  reason 
it  should  be  there  than  that  vegetables  and  animals  peculiarly  American  should  be. 
Failure  of  transportation  is  the  cause  why  the  latter  have  never  appeared,  and  there- 
fore have  never  been  propagated  in  tropical  Asia,  and  this  is  the  sole  cause  which  can 
satisfactorily  explain  why  the  poison  of  yellow  fever  has  never  appeared  nor  been 
propagated  there.  In  the  American  tropics,  even  at  Havana  itself,  the  facts  are  not 
less  decisive  that  all  its  insanitary  evils  could  not  generate  the  yellow-fever  poison,  and 
therefore  could  not  propagate  it  unless  introduced,  and  introduced  at  a  time  when  the 
requisite  unknown  as  well  as  known  conditions  were  fixvorable.  There  is  no  reason  to 
doubt,  but  every  reason  to  be  assured,  that  the  physical  geography,  the  geology,  the 
meteorology,  and  all  the  insanitary  conditions  which  have  characterized  Havana  and 
Cuba  since  17G1,  were  identically  the  same  during  the  two  and  a  half  iirecediug  cen. 
tnries,  apparently  of  total  and  certainly  of  habitual  exemption  from  yellow  fever, 
Moreover,  there  are  in  Cuba  large  towns  which,  in  spite  of  unaltered  local  conditions- 
were  ravaged  by  yellow  fever  for  the  first  time  during  the  lives  of  still  living  resi- 
dents, and  there  are  at  this  day  localities  still  exempt  from  the  disease.  The  facts 
are  similar  as  to  all  others  of  the  Antilles. 

Climatic  and  ordinary  local  conditions  fail,  then,  to  explain  the  origin  and  preva- 
lence of  yellow  fever,  and  there  is  no  escape  from  the  conclusion  that  the  persistent 
annual  i)revalence  of  this  disease  in  Havana  since  17(31  must  be  due  to  conditions 
which  were  not  present  in  1760  and  in  the  years  prior  thereto.  Therefore,  the  canses  of 
this  endemicity  must  be  sought  in  those  conditions  which  have  been  changed,  and  not 
in  those  which  have  remained  permanent.  Some  of  the  conditions  which  favor  yel- 
low fever  are  unknown;  none  the  less,  the  favoring  conditions  which  are  known  may 
suffice  to  account  satisfactorily  for  the  fact  that  the  disease  has  been  an  endemic  in 
Havana  only  since  1761. 

In  what  conditions,  which  have  since  persisted,  did  Havana  undergo  marked 
change  in  1761  ?  Havana  and  Cul)a  were  then  arojised  from  a  condition  of  prolonged 
lethargy  to  one  of  unparalleled  and  constantly  increasing  prosperity,  which  vastly 
increased  Havana's  commercial  intercourse,  foreign  as  well  as  domestic,  and  both  the 
number  and  the  density  of  its  population.  Since  these  are  the  sole  conditions  which  were 
changed,  they  must  be  the  conditions  which  caused  yellow  fever  to  become  endemic 
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They  certuinly  do  not  suffice  to  generate  tliis  poison,  but,  among  otlier  necessary  con- 
ditions, tbcse'urc  essential  to  its  propagation  and  dissemination. 

History,  as  Irnstwortby  as  it  ever  is  on  sucli  a  subject,  records  the  means  by  which 
the  poison  was  transplanted  in  Havana,  the  place  of  exportation,  the  names  of  the 
importin'4-  vessel^*,  and  the  passengers  specially  instrumental  in  the  transplantation. 
Preparing  for  a  threatened  siege  by  the  English,  Havana  received  important  assist- 
ance from  Vera  Craz,  at  that  time  the  most  important  military  post  of  Spain  in  the 
Gulf  of  Mexico.    Spanish  men-ot-war  conveyed  in  17GI  from  Vera  Cruz  to  Havana, 
among  many  other  things  and  persons,  condemned  prisoners  to  work  upou  the  fortifi- 
cations.   These  prisoners,  say  the  historians  of  the  time  without  a  dissenting  voice, 
transplanted  in  Havana,  unnsually  crowded  by  those  preparing  to  defend  the  place, 
the  poison  of  yellow  fever.    It  grew  apparently  upon  what  it  fed  on,  and  in  1762,  when 
Havana  was  captured  by  30,000  English  soldiers  and  sailors,  the  poison  found  a  still 
ampler  supply  and  apparently  continued  to  grow.    The  English  conquerors,  as  all 
even  of  the  Spanish  historians  admit,  brought  prosperity  instead  of  desolation  to  the 
country.    Overthrowing  some  abuses,  they  reanimated  the  slave  trade,  and  thereby 
wonderfully  promoted  the  agriculture  of  Cuba  and  the  commerce  and  population  of 
Havana.    The  uninterrupted  annual  increase  of  the  population  and  commerce  of  Ha- 
vana from  17G1  to  the  present  lime  is  without  a  precedent  in  the  Antilles.  Presum- 
ing that  the  transplanted  poison  found  in  Havana  the  climatic  and  other  local  condi- 
tions requisite  for  its  propagation,  its  exceptionally  persistent  annual  growth  seems 
specially  dependent  on  the  exceptionally  persistent  annualincrease  of  immigrants. 
No  (me  can  doubt  that  all  other  favoring  conditions  being  the  same,  the  prevalence  of 
yellow  fever  would  be  most  persistent  in  those  places  where  unacchmated  immigrants 
arrived  most  continuously  and  in  greatest  number.    This  has  been  pre-emmently  the 
case  with  Cuba  and  especially  with  Havana,  comparing  these  with  other  islf^nds  and 
cities  of  the  Antilles;  and  it  is  not  doubted  that  this  is  the  chief  reason  that  yellow 
fever  has  been,  since  17ul,  more  persistent  and  widespread  m  the  latter  than  in  the 
former.    At  length  localized  in  Havana,  the  great  commercial  and  military  center  ot 
Cuba  the  lioison  Ibuiul  im])roved  and  more  rapid  methods  for  its  transplantation  to 
other'  localities  and  also  became  localized  in  those  which  furnished,  like  Havana,  a 
laro-e  annual  accession  of  immigrants.   Until  1819,  the  only  conveniences  tor  dissemi- 
natin<T-  tlie  poison  Avere  sailing  craft  on  the  one  hand  and  wretched  dirt  roads  on  the 
otherr  Steam  navigation,  iiil reduced  in  1819,  gradually  increased  the  intercourse 
between  Havana  and  tlio  ])rincipal  ports  of  Cuba,  and  steamship  lines  to  foreign  coun- 
tries inau<mrated  in  1848,  have  accomplished  the  same  end  as  to  foreign  ports.  In 
1837  the  iiTst  railroad  was  opened  ;  in  1852  Cuba  had  360  miles,  in  1860  79)  miles,  and 
in  1873,  since  when  little  has  been  done,  829  miles  of  railroads,  most  of  which  center 
at  Havana,  linking  it  more  closely  not  only  to  the  principal  sea-ports,  but  also  to 
inland  towns.*    Cuban  testimony  is  that  yellow  fever  has  become  more  widespread 
with  the  increase  in  these  raethocls  of  transportation,  and  this  testimony  is  conhrmed 
by  like  experience  at  Vera  Cruz  and  at  New  Orleans.    The  Cuban  insurrection,  looB- 
1878  forced  Spain  to  send  to  Cuba  a  number  so  large  of  unacchmated  soldiers  that 
durino-  some  of  these  years  the  Spanish  army  numbered  100,000  men.    Duty  called 
these  soldiers  to  the  eastern  mountainous  section  of  the  island,  whereyelloAV  lever  least 
prevails,  and  where,  in  many  places,  it  was  uulmown.    Even  in  these  last  where  the 
natives,  though  susceptible  to  the  disease,  had  never  suffered  with  it,  both  soldiers 
and  natives  were  so  frequently  attacked  that  it  was  not  doubted  that  the  soldiers 
carried  the  disease  with  Ihem  wherever  they  went.    So  deep  an  impression  did  these 
often-rei)eated  occurrences  make  that  in  1879  not  one  physician  was  encountered  m 
Cuba  who  discredited  the  portability  and  thereby  the  coramunicability  ol  yellow 
fever,  while  many  of  these  did  believe  in  its  local  origin,  and  in  its  personal  non-con- 

In  accounting  for  the  unusual  prevalence  of  yellow  fever  in  Havana  and  Cuba  com- 
pared with  others  of  the  Antilles,  it  is  well  by  repetition  to  emphasize  the  following 
facts :  Cuba  differs  from  these  in  that  its  products  are  more  valuable,  and  theretore 
its  commerce  by  land  as  bv  sea  is  more  extensive,  and  its  population,  unacclinaatea 
and  acclimated,  is  more  numerous  and  is  aggregated  more  densely  m  cities  which  are 
in  frequent  and  rapid  intercourse  with  each  other.  In  addition,  Cuba  makes  no  sucH 
efforts  to  limit  the  spread  of  vellow  fever  as  have  apparently  proved  successful  m  Martm- 
inue  and  others  of  the  West  Indies.  None  the  less,  in  Cuba  and  Havana,  as  everywhere 
else  in  the  world,  the  poison  of  yellow  fever  shows  a  fortunate  tendency  to  become 
dormant  annually,  and  even  at  times  to  die  out.  This  tendency  is  certainly  influenced 
by  lowered  temperature,  by  lack  of  unacclimated  material,  and  by  undetermined 
causes  other  than  these  ;  inasmuch  as  yellow  fever  often  fails  to  prevail  as  usual, 
thouo-h  there  be  present  patients  sick  with  the  disease,  the  usual  high  temperat^ure, 
and  the  usual  number  of  the  unacclimated,  as  was  strikingly  illustrated  throughout 
Cuba  in  1866.    Our  present  knowledge  justifies  the  hope  that,  if  the  periods  when  this 

"details  of  tho  preceding  facts  recorded  in  tbia  chapter  will  be  found  in  chaps.  XVH  and  especially 
XIX. 
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tendency  to  die  out  was  very  manifest  were  utilized  in  efforts  for  protection,  even  Ha- 
vana luiglit  be  freed  from  the  poison  of  yellow  fever  and  require  a  fresli  importation 
for  the  renewal  of  the  disease. 

So  far  is  Cuba  from  making  any  efforts  to  control  yellow  fever  that  much  is  done  to 
favor  its  dissemination.  Sonic  examples  will  ilhistrato  this.  In  July,  1879,  the  chief 
military  hospital  at  Havana,  located  on  the  edge  of  the  harbor  in  one  of  the  notori- 
ously most  infected  wards  and  localities  of  the  city,  was  inspected.  It  contained 
many  cases  of  yellow  fever,  some  of  which  were  originating  therein  daily.  A  large 
room  on  the  ground  lioor  of  this  hospital  contained  new  blankets  and  other  hospital 
siipplies  of  clothing  in  very  large  quantities,  and  to  the  value  of  $80,000,  and  it  was 
found  that  these  supplies  were  for  distribution  to  the  other  military  hospitals  scattered 
over  the  island. 

The  board  of  health  of  Santiago  de  Cuba,  the  Cuban  city  next  to  Havana  in  size  and 
in  commercial  and  military  importance,  officially  reported  in  1S79  as  follows  :  ''For- 
merly yellow  fever  was  unknown  in  adjacent  rural  towns,  and  even  in  settlements  on 
the  limits  of  this  city,  but  during  the  war  the  disease  was  known  to  prevail  in  the 
military  hospitals  established  in  camps  more  than  1,000  feet  above  the  sea,  prevailing 
therein  epidemically  and  by  infection.  In  these  cases  the  disease  was  undoubtedly 
imported,  either  by  clothing  or  persons.  For  it  is  well  known  that  these  hospitals  were 
provided  with  the  necessary  su])plies  by  the  central  hospital  located  in  this  city,  and 
that  communication  between  said  rural  hospitals  and  this  city  and  harbor  were  con- 
stant." Asking  for  an  explanation  of  the  ap]>alling  recklessness  which  resulted  in 
storing  military  supplies  intended  for  distribution  to  non-infected  posts  in  the  very 
heart  of  the  most  intecsely  infected  places,  a  distinguished  surgeon  of  the  Spanish 
army  replied  with  sorrow  that  his  government  paid  better  attention  to  economizing 
its  money  than  to  savingthe  lives  of  its  soldiers.  While  all  governments  still  do  this, 
at  least  (o  some  extent,  it  is  hoped  that  few  can  offer  such  reckless  examples  as  those 
just  cited. 

Cuba  has  for  years  been  cursed  with  a  deteriorated  paper  currency,  much  of  it  is  so 
dirty  that  it  stinks,  and  some  of  it  is  so  foul  that  it  has  been  seen  conveying,  even 
sticking  fish  scales  from  person  to  person.  Kags  are  specially  condemned  by  laws  as 
the  most  dangerous  fomites,  and  the  present  Cuban  pai)er  currency  deserves  equal  con- 
demnation. 

While  the  government  commits  acts  like  these,  which  facilitate  the  dissemination 
of  yellow-fever  x'oison  at  home,  it  is  not  snrju-ising  that  even  less  regard  should  bo 
shown  to  disseminating  the  poison  abroad.  It  was  reported  to  me  by  a  high  official 
that  during  one  or  more  of  the  past  ten  years  the  Spanish  ftuthoritiesin  Havana  issued 
clean  bills  of  health  to  all  foreign  vessels  during  the  yellow  fever  season,  and  when 
the  disease  was  prevailing  with  its  usual  seventy.  After  October  4,  1879,; the  same 
thixig  occurred,  although  there  were  on  that  day  not  less  than  eighty  cases  of  yellow 
fever  in  the  city  and  nine  infected  vess<ds  in  tlie  harbor. 

Such  official  acts  as  those  now  stated  are  the  more  astounding  when  associated  with 
the  fact  that  by  Spanish  law  yellow  fever  is  a  contagious  disease,"  and  that  in  the 
official  rej)orts  of  every  board  of  health  aud  public  hospital  it  is  entered  side  by  side 
small  pox,  under  the  heading  of  "  enfernuidades  contagiosas."  Sufficient  has  now  been 
stated  to  compaie  Spanish  practice  with  the  theory  of  Spanish  law  and  Spanish  med- 
ical officials,  and  also  to  show  that  if  these  theories  of  yellow  fever  be  correct,  then 
the  exceptional  prevalence  of  yellovv'  fever  in  Cuba,  as  well  as  its  importation  thence 
to  foreign  countries,  needs  little  further  explanation.  Having  the  poison,  all  the 
climatic  and  other  local  conditions  reqr.isite  for  itsproi)agation,  and  constant  supplies 
of  unaccliniated  food  for  the  ^loison,  ample  means  are  provided  to  bring  the  one  in 
contact  with  the  other. 

Seeking  for  the  causes  of  the  annual  prevalence  of  yellow  fever  in  Havana  and 
Cuba,  it  is  a  pertinent  fact,  especially  to  those  who  believe  that  this  disease  is  a  port- 
able and  in  some  wise  a  communicable  disease,  that  small-pox  has  likewise  become 
an  annually  prevailing  disease.  For  Cuba  at  large  it  is  probably  as  prevalent  and 
distinctive  as  is  yellow  fever,  for  even  at  Havnnn,  where  vaccination  is  probably 
Letter  attended  to  than  elsewhere,  there  have  been  during  the  past  ten  years  aii 
average  of  545  deaths  by  small-pox,  the  minimum  Jor  any  one  year  having'been  47, 
and  the  maximum  1,225.  When  it  is  considered  lhat  these  deaths  were  chieliy  in  the 
civil  and  reeident  population,  and  that  the  deaths  by  yellow  fever  in  the  civil  ])opu- 
lation,  which  includes  many  foreigners,  averaged  during  the  same  time  only  740  per 
anniun,  it  will  be  admitted  that  small-pox  is  nearly  as  prevalent  even  in  Havana  as 
is  yellow  fever.  Outside  of  Havana  there  are  proportionately  fewer  deaths  by  yellow 
fever,  and  probably  mor(>  by  small-pox. 

The  official  instructions  of  the  National  Board  of  Health  directed  that,  in  order  better 
to  determine  th(5  causes  of  the  endemicity  of  yellow  fever  in  certain  parts  of  Cuba, 
there  should  be  made  "a  careful  examination  of  neighboring  localities  where  1  he  disease 
does  not  appear  to  liave  its  cause  permanently  localized."  Before  as  well  as  after 
arrival  in  Cuba,  numerous  residents  thereof  were  found,  some  of  them  educated  and 
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trntliful,  even  intelligent  pliysieians,  who  declared  that  yellow  fever  never  occurred 
in  this,  that,  or  the  other  locality  adjacent  to  Havana,  nor  even  in  some  wards  of  the 
city  itself,  nnless  contracted  elsewhere.    These  reports  Avere  associated  with  the  addi- 
tional assertion  that  said  places  had  a  fair  proportion  of  susceptible  residents,  and 
with  the  notorious  fact  that  there  was  rapid  and  incessant  intercourse  between  these 
places  and  the  unquestionably  infected  wards  of  Havana.     Diligent  inquiry  was 
made  for  all  such  places,  and  careful  investigation  invariably  proved  that  Ihe  reports 
were  false,  and  that  their  authors  had  been  misled,  first,  by  ignorance  of  the  statis- 
tics and  of  the  attending  circumstances  of  all  cases  and  deaths  by  yellow  fever  in  these 
places,  and,  secondly,  by,  in  truth,  a  comparatively  slight  prevalence  of  the  disease. 
The  localities  specially  investigated,  because  reputed  to  be  exempt  from  yellow  fever, 
were  Jesus  del  Monte,*^  the  Cerro,  and  Vedado,  three  suburban  wards  of  Havana,  and 
the  adjacent  towns  of  Guiinabacoa,  Marianao,  and  San  Jos6  de  las  Lajas.    In  connec- 
tion Avith  said  wards,  others  having  a  specially  bad  repute  were  investigated  for  the 
purpose  of  determining  whether  any  instructive  facts  could  bo  elicited  by  comparison. 
A  brief  special  report  is  elsewhere  published  respecting  these,  the  least  and  the  most 
sickly  wards  of  Havana;  and  in  the  special  reports  on  the  towns  above  named  will 
be  found  the  details  respecting  their  reputed  exemption  from  yellow  fever.   (See  Chap- 
ters XV,  XLI,  LI,  LXVII).    Only  a  brief  sunnnary  need  be  here  given  of  the  results 
of  these  investigations,  which,  very  soon  after  they  were  begun,  had  no  object  except 
to  determine  the  causes,  not  of  the  absolute  exemption,  as  was  alleged,  of  these  places, 
but  of  their  relative  freedom  from  yellow  fever.    The  problem  was  by  no  means  easy 
to  solve,  because  it  was  impossible  to  determine  with  accuracy  the  number  of  the  pop- 
ulation susceptible  to  the  disease,  and  very  difiicult  to  collect  the  necessary  facts  as  to 
the  occurrence  of  yellow  fever  in  persons  who  were  not  in  the  habit  of  frequently  visit- 
ing infected  Havana;  for,  in  suburban  localities,  few  residents  refrain  from  this.  It 
is  believed  that  these  difficulties  were  sufQciently  overcome  to  prove  that  the  chief  cause 
for  the  comparative  exemption  was  the  very  small  number  of  the  unacclimated  resid- 
ents in  these  places ;  but  that  these,  though  not  infrequently  attacked,  were  less  liable 
to  attack  than  if  in  the  heart  of  Havana.  Why  ?  Of  the  six  localities  mentioned  five  are 
elevated  on  hills  and  well  exposed  to  the  winds,  but  Vedado,  the  sixth  one,  is  located 
only  a  few  feet  above  the  sea ;  however,  this  narrow  ward  is  built  along  the  sea  shore,  and, 
like  the  other  places,  is  well  exposed  to  the  winds.    In  all  six  places  the  houses  occupy 
more  space  and  are  less  crowded  together,  the  density  of  the  population  is  far  less 
than  in  intensely  infected  localities,  and  the  drainage  is  better.    Hence,  the  exph^na- 
tion  sought  for  was  believed  to  have  been  found  in  these  five  facts:  a  small  unaccli- 
mated population,  free  exposure  to  the  winds  furnishing  better  venrilation,  more 
spacious  house-lots,  and  more  unoccupied  space  I'etweeu  these,  also  furnishing  better 
ventilation;  a  sparse  population,  and,  finally,  better  drainage. 

In  completing  this  topic,  it  deserves  mention  that  Jesus  del  Monte,  and  the  Cerro, 
notwithstanding  their  reputation  for  salubrity,  front  the  southern  extremity  of  the 
harbor,  alleged  to  be  its  most  unhealthy  part,  while  Vedado,  which  enjoys  an  equally 
good  reputation,  constitutes  the  extreme  limit  of  Havana  on  the  sea-coast;  and  that 
Jesus  Maria,  the  ward  in  worst  repute,  fronts  the  harbor,  while  the  Colon  ward,  v/hich 
is  also  in  very  bad  repute,  fronts  the  sea;  both  of  these  are  built  on  laud  reclaimed  by 
dumping  on  it  garbage  and  street  refuse.  ^ 

Finally,  respecting  the  various  degrees  of  the  prevalence  of  yellow  fever  in  differ- 
ent localities,  it  is  concluded  with  confidence  that,  wherever  in  Cuba  a  town  exists 
which  has  the  greatest  commercial  intercourse,  the  most  numerous  unacclimated  pop- 
population,  the  least  exposure  to  the  winds,  and  houses  the  most  crowded  together, 
densely  inhabited  and  filthy,  the  worst  ventilated  and  drained,  there  a  town  will  be 
found  wherein  the  endemic  "prevalence  of  yellow  fever  is  most  marked. 

The  connection  of  climate  with  the  prevalence  of  yellow  fever  is  of  unquestionable 
importance,  and  a  special  report  on  this  subject  will  be  found  in  Chapter  XI. 


CHAPTER  VL 

THE  MEANS  WHEREBY  "  THESE  INSANITARY  CONDITIONS  CAN  BEST  BE 

MADE  SATISFACTORY." 

"  Sublata  causa,  tollitur  etfectua," 

If  the  two  preceding  chapters  have  subserved  their  purpose,  little  need  be  said  in 
the  present  one.  To  rectify  the  insanitary  conditions  of  Havana  and  of  other  ports  it 
is  manifest  that  all  the  causes  thereof  must  be  removed.  Pure  water  must  be  sup- 
plied in  unusual  abundance  to  the  poor  as  well  as  to  the  rich;  the  swamps  and  low- 
lands must  be  drained  and  raised  with  rock  and  earth  instead  of  with  garbage  ;  old 
sewers  must  be  reconstructed  and  new  sewers  be  constructed  to  diminish  subsoil  moist- 


ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH.  107 


Tire  and  subserve  all  other  sanitary  purposes  wliicli  sanitation  requires  of  tlicra  ;  tlie 
streets  must  be  in  large  number  widened,  regraded,  and  so  paved  or  repaired  tbat  they 
can  be  reacily  kept  clean  ;  the  houses  must  bo  in  very  large  proportion  torn  down  and 
reconstructed  ou  a  different  plan;  the  excavations  for  privies  and  for  refuse  water 
must  be  tilled  up  and  a'>andoned  and  a  new  systein  be  introduced ;  the  stables  must 
be  removed,  at  leastfrom  close  proximity  to  sleeping  apartments;  the  harbor  and  its 
shore  must  be  cleansed  and  kept  so  ;  and,  finally,  the  filthy  habits  of  the  common  peo- 
ple generally  must  be  reformed  and  their  ignorance  of  the  means  by  v.^hich  to  protect 
themselves  from  disease  must  be  fed  with  knowledge.  To  accomplish  all  this  in  Ha- 
A-aua  alone  would  require  millions  of  money  ;  but  these  requisite  millions  expended 
in  sanitary  engineering  alone  would  correct  these  evils  only  in  part.  However,  since 
the  financial  problem  is  a  most  important  one,  some  of  its  factors  will  be  stated. 

It  is  estimated  by  expt^rts  in  such  matters  that  the  sanitary  engineer  would  require 
not  less  than  $20,0u0,000  to  correct  some  of  the  most  glaring  insanitary  evi-ls— such  as 
have  relation  "to  the  water  supply,  the  drainage,  the  sewerage,  the  paving  of  the  streets, 
and  to  the  harbor.  Where  is  even  this  sum  to  come  fromf  Spain,  with  one-third  of 
a  much  less  prosperous  population  than  has  the  United  States,  owes  a  larger  debt  on 
which  she  cannot  pay  even  the  annual  interest.  Our  people  complain  of  the  exces- 
sive national  taxation  imposed  since  18ol-'o5  ;  but  Spain,  by  direct  and  indirect  taxa- 
tion, by  onerous  export  as  well  as  import  duties,  derives  from  the  1,400,000  people  of 
Cuba,  exhausted  by  the  insurrection  of  18o3-'78,  more  than  six  times  as  much  revenue 
as  the  United  States  derives  from  an  equal  number  of  its  population.  Thus  the  gov- 
ernment renders  exorbitant  house  rent  (thereby  causing  overcrowding),  food,  cloth- 
ing, and  nearly  all  other  necessaries  to  healthy  life,  and  discourages  the  construction 
of  more  numerous  and  better  houses,  because  these  and  all  other  evidences  of  increas- 
ing prosperity  insure  renewed  exactions  from  the  tax-collector. 

"Since  l^lis  the  annual  expenditures  of  Cuba  have  far  exceeded  the  revenues," 
which  even  in  time  of  i^eace  are  in  greater  part  absorbed  by  the  army  and  navy.  Be- 
sides its  lull  share  of  this  vast  national  or  colonial  burden,  the  city  of  Havnna  derives 
for  its  own  support,  from  its  1^)5,000  population,  an  additional  $1,700,000  annually. 
Who,  having  a  knowledge  of  these  factors  in  the  financial  problem,  can  answer  from 
whence  is  to  come  the  many  millions  of  dollars  indispensable  to  render  the  insanitary 
conditions  of  Havana  satisfactory? 

Including  the  financial  together  with  all  other  requisites  to  the  end  in  view,  the  an- 
swer to  the  question  What  can  and  should  be  done  to  render  the  insanitary  condi- 
tion of  Havana  and  other  iiorts  satisfactory  ?"  must  be  the  same  as  would  apply, 
unfortunately,  to  numerous  other  j)laces  within  as  well  as  without  the  United  States; 
the  people  must  be  provided  with  means  to  become  intelligent,  enlightened,  especially 
m  hygiene,  prosperous,  and  sufiiciently  numerous  to  eventually  gain  both  the  knowl- 
edge and  the  power  necessary  to  correct  their  insanitary  evils.  This  is  not  only  the 
best,  but  the  only  means.  Until  their  accomplishment  (which the  present  generation 
will  not  live  to  witness)  Havana  will  continue  to  be  a  source  of  constant  danger  to 
every  vessel  within  its  harbor,  and  to  every  southern  jiort  to  which  these  vessels  may 
sail  during  the  warm  season. 

Since  the  United  States  commission  found  in  Cuba  only  well-known  causes  for  its 
insanitary  condition,  it  was  concluded  with  perfect  confidence  that  "the  means  to  ren- 
der this  condition  satisfiictory  "  should  consist  of  those  well-tried  remedies,  above 
indicated,  which,  wherever  else  apx)lied,  have  always  succeeded.  So  far  as  this  con- 
dition Avasdue  to  the  unusual  prevalence  in  certain  localities,  notably  in  Havana,  of 
yellow  fever,  this  was  found  dependent  on  causes  not  exceptional  in  quality,  but  un- 
nsual  in  quantity;  hence  the  remedies  can  not  be  other  than  an  unusually  vigorous 
application  of  those  Avhich  experience  teaches  are  elsev^diere  efficient;  and  especially 
of  these  three,  viz,  efficient  local  sanitation  to  remove  the  propagating  causes;  rerno- 
val  of  the  susceptible  material  on  which  the  poison  feeds;  and  quarantine,  for  disin- 
fection of  infected  things,  and  isolation  of  infected  persons,  when  once  the  poison  has 
been  so  controlled  that  the  chief  danger  is  from  its  reintroduction.  The  application 
"of  these  remedies  to  Havana  are  excessively  difficult,  and  some  attach  to  them  only 
a  vague  and  secondary  importance.  These  believe  that  yellow  fever  originates  spon- 
taneously in  ships;  that  it  is  a  "nautical,  oceanic,  or  ])elagic"  malady,  and  that  if 
means,  easier  to  apply  than  those  above  recommended,  were  adopted  to  rid  ships  and 
harbors  of  the  poison,  generated  as  is  alleged  and  contained  in  them,  there  Avould  be 
an  end  of  it.  Since  this  view  has  an  important  bearing  on  the  prevention  of  yellow 
fever,  the  facts  in  the  matter  have  been  examined  in  Cuba,  and  the  records  of  the 
facts  respecting  other  infected  localities,  and  a  special  report  will  be  found  on  this 
subject  in  Chapter  IX. 
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CHAPTER  VII. 

"WHAT  CAN  AND  SHOULD  BE  DONE  TO  PREVENT  THE  INTRODUCTION 
OF  THE  CAUSE  OF  YELLOW  FEVER  INTO  THE  SHIPPING"  AT  HAVANA 
AND  OTHER  CU*BAN  PORTS? 

What  can  and  what  should  be  done  are  very  different  questions.  To  the  former  it 
mi"-ht  be  answered,  the  United  States  can  adopt  only  one  measure  to  protect  itself 
effectually  and  with  absolute  certainty :  prohibit  the  entrance  into  its  ports,  durnig 
the  season  when  these  are  endangered,  of  all  vessels  cleared  from  infected  ports.  The 
second  question  might  be  answered  with  equal  brevity,  to  the  effect  that  the  chiet 
thing  which  should  be  done  would  be  to  eradicate  the  disease  from  Cuban  ports  ;  but, 
in  this  regard,  the  United  States  can  do  little,  if  anything. 

None  the  less,  there  are  some  things  which  both  can  and  at  the  same  time  should  bo 
done,  since  they  tend  to  greatly  diminish  the  dangers  of  infection,  and  these  palliative 
measures,  which  experience  and  better  sanitary  organization  may  render  rlioroughly 
effective,  will  be  considered.  This  consideration  will  not  be  strictly  limited  to  the 
preventing  the  introduction  of  the  poison  at  infected  ports  of  departure,  but  will 
include  reference  to  some  of  the  means  calculated  to  eradicate  the  poison  after  its 
introduction  into  vessels,  and  to  prevent  such  vessels  from  continuing  to  be  sources 
of  danger  to  other  vessels  and  to  other  ports. 

A. — GENERAL  RECOMMENDATIONS. 

The  measures  which  will  be  first  mentioned  have  been  either  already  referred  to  or  are 
well  known,  and  therefore  require  only  a  brief  recapitulation.  The  ballast,  es])eciaJly 
at  Havana,  Matanzas,  and  Cardenas,  should,  in  our  ignorance  of  the  subject  of  iomi  tes, 
be  reo-arded  with  suspicion,  as  a  probable  mode  of  introducing  into  shipping  the  cause 
of  veTlow  fever.  Means  can  and  should  be  adopted  to  avoid  this  source  of  danger; 
cleaner,  denser,  less  i)orous  and  absorbent  ballast  could  be  obtained;  this  could  be 
kept  in  places  less  filthy  and  wet,  and  farther  from  the  very  edge  of  the  harbor,  as 
some  of  it  now  is;  and'ballast  might  be  disinfected.  '       ^  ^.    ^  ^.  . 

Since  pure  water  and  air  are  the  most  plentiful  and  among  the  most  etflcient  disin- 
fectants, these  should  be  used  in  sufdcient  abundance  to  maintain  m  every  nook, 
corner,  and  crevice  of  a  vessel  perfect  cleanliness  and  thorough  ventilation— all  im- 
portant ends— which  will  never  be  perfectly  secured  until  the  naval  architect  succeeds 
in  constructing  vessels  which  will  satisfy  hygiene,  as  well  as  commerce  and  war.  In 
nrgin"-  the  use  of  water  with  sufficient  freedom  to  secure  the  thorough  cleanliness  ot 
+1,?  ^rr^af.!  it  is  11  nf,  intpuded  to  recommend  such  abuses  of  it  as  would  insure  a  con- 


the  vessel,  it  is  not  intended  to  recommend  sue 

-tant  and  preiudicial  humidity  of  the  atmosphc  „        ,     -.  ^ 

Vessels  should  lie  out  in  the  open  harbor,  as  distant  from  the  shore,  from  centers 


population,  and  from  other  vessels  as  maybe  practicable;  and,  to  the  same  extent, 
they  should  avoid  intercourse  with  I  he  shore,  and  keep  to  the  windward  ot  mteot^d 
vessels  and  localities.  Experience  in  the  French  Antilles  has  tended  to  prove  that  a 
vessel  anchored  from  40  to  65  feet  to  the  windward  of  an  infected  vessel  is  compara- 
tively safe.  In  this  connection  ih  is  proper  to  insist  upon  the  fact,  important  especi- 
ally to  quarantine  officers,  that  all  places,  though  equally,  infected,  are  not  equally 
dangerous  to  their  shipping  ;  that  the  danger  varies,  other  things  being  equal,  with 
the  size  and  location  of  their  different  harbors  ;  and  that  those  harbors  are  the  most 
dano-erous  which  force  vessels  to  anchor  close  to  each  other,  and  enable  them  to  ap- 
nrojfch  nearest  the  shore  and  centers  of  population.  It  is  for  this  reason  that  the  small 
harbor  of  Havana,  inclosed  by  crowded  dwellings  encroaching  on  the  very  edge  of  the 
shore  is  the  most  dangerous  harbor  in  Cuba,  and  probably  m  the  world.  l  orhke 
reasons,  the  harbor  of  Santiago  de  Cuba  is  specially  dangerous,  and  next  in  order  are 
the  harbors  of  Cienfuegos  and  Matanzas,  whi^e  those  of  Cardenas,  Sagua,  and  most 
other  ports  of  Cuba  subiect  the  shipping  to  much  less  risk.  The  shipping  at  Vera 
Cruz  also  suffers  little,  and  even  less  at  other  Mexican  ports,  for,  at  these,  vessels  are 
forced  to  anchor  far  from  shore  and  have  abundant  space. 

B. — DISINFECTION. 

Every  succeeding  year  is  now  likely  to  Increase  existing  knowledge  of  disinfectants, 
and  the  means  to  utilize  this  knowledge  in  controlling  disease.  We  now  know  that 
disinfectants  should  be  used  in  much  greater  amount  than  nas  been  customary,  more 
extensively  throughout  the  ship,  and  more  frequently  when  the  cargo  is  discharged, 
when  the  reloaded  vessel  is  nearly  ready  for  departure,  and  during  the  voyage.  Ex- 
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perience  seems  to  prove  that  an  infected  ship  is  even  more  flaugerous  than  infected 
persons.  On  the  advantages  derivable  from  the  disinfection  of  vessels,  Dr.  De  Caueda, 
who,  in  addition  to  other  official  duties  already  referred  to,  is  health  oflicer  of  the 
dockyard  of  the  Spanish  navy  at  Havana,  reported  to  the  United  States  commission, 
in  Aiignst,  1879,  as  follows: 

''The  royal  order  of  May  10,  1859,  decreed  that  ships  of  war  leaving  this  port  for 
the  XJeuinsula  (Spain)  shall,  hefore  sailing,  clean,  ventilate,  and  fumigate  all  the  bag- 
gaie-rooms  and  berths — operations  which  must  be  frequently  repeated  during  the 
voyage  ;  that  all  the  quarantine  regulations  shall  be  enforced  with  scrupulous  minute- 
ness, under  the  responsibility  of  the  commander  and  surgeons  of  each  ship,  and  shall 
be  practiced  with  energy  and  care,  even  when  not  exacted  by  the  board  of  health  of 
the  lazaret  where  the  "ship  may  be  in  quarantine  ;  and,  finally,  that  the  clothes  ot 
those  who  die  at  the  dockyard  shall  be  sold  there.  Since  the  publication  of  the  above 
royal  order  its  requirements  have  been  strictly  complied  with,  and  during  the  long 
period  which  has  intervened  (twents  years),  and  notwithstanding  the  considerable 
numl)er  of  ships  of  war  which  have  arrived  at  the  peninsula  from  this  dockyard,  in 
none  of  them  has  a  case  of  yellow  fever  appeared." 

Dr.  Burgess  also  testilied,  that  "the  experience  of  the  Spanish  navy  has  demon- 
strated the  efhcicncy  of  this  measure,  and  that,  when  homeward  bound  men-of-war, 
after  sutiering  from  yellow  fever  here,  have  been  thoroughly  fumigated  just  before 
proceeding  to  sea,  cases  of  the  disease  have  not  afterwards  occurred  on  board." 

It  should  be  observed  that  this  royal  order  makes  no  restrictions  as  to  season,  but 
that  vessels  of  the  Spanish  navy  are  required  throughout  the  year  to  cleanse,  ventilate, 
and  disinfect.  Since  the  poison  of  yellow  fever  manifests  some  activity  at  Havana 
during  every  month  of  the  year,  it  is  a  wise  precaution  to  insist  that  all  known  means 
for  protection  should  be  continued  during  even  the  winter.  The  annals  of  medicine 
record  the  cases  of  many  vessels  which,  once  infected,  have,  while  sailing  around 
Cape  Horn  or  to  the  frozen  regions  of  the  north,  had  this  infection  apparently  destroyed 
— to  reappear,  however,  with  rimewed  activity,  on  the  return  of  such  vessels,  even 
months  afterward,  to  regions  of  elevated  temperature.  Hence,  as  the  superabundant 
poison  at  Havana  sleeps,  but  only  restlessly,  -during  the  winter,  the  vessels  there, 
more  numerous  and  more  exposed  than  at  all  other  ports,  should  be  under  constant 
supervision.  Such  supervision  would  not  only  tend  to  destroy  a  poison  which  later 
might  inflict  widespread  injury,  but  it  would  also  tend  to  accustom  vessels  to  submit 
to  measures  imperative  throughout  not  less  than  live  months  of  every  year,  to  habitu- 
ate sanitary  inspectors  to  all  the  details  of  their  important  duties,  and  to  promote  a 
better  knowledge  of  the  poison  through  their  official  records  of  the  sanitary  condition 
and  history  of  all  vessels  inspected. 

While  thus  referring,  in  connection  with  disinfection,  to  the  special  need  of  a  sani- 
tary medical  officer  at  Havana  throughout  the  year,  it  may  be  well  to  add  that  the 
careful  study  by  such  an  officer  of  the  few  isolated  cases  of  yellow  fever  which  occur 
during  winter  would  be  likely  to  throw  more  light  on  the  etiology  and  i)revention  of 
the  disease  than  a  like  study  at  other  seasons,  when  the  cases  become  so  numerous 
that  it  is  impossible  to  trace  out,  through  many  confused  perplexities,  their  essential 
attending  circumstances.  It  should  also  be  remembered  that  there  is  no  place  com- 
parable to  Havana  for  the  opportunities  presented  to  try  the  efficiency  of  experim.ents 
on  the  disinfection  of  vessels  with  cold,  steam,  hot  air,  &c. ;  and  that  our  knowledge 
of  the  means  to  protect  vessels  would  be  greatly  advanced  if  an  efficient  officer,  with 
adequate  means,  were  employed  in  Havana  for  this  purpose  alone. 

While  the  cleansing,  ventilation,  and  disinfection  of  vessels  in  Havana,  at  all  sea- 
sons of  the  year,  would  be  a  wise  precaution,  these  measures  are  still  more  especially 
required  to  be  applied  to  those  vessels  which  discharge  at  wharves  or  anchor  near 
either  an  infected  shore  or  vessel,  and  to  those  which  are  destined  to  the  southern 
ports  of  the  United  States.  Finall}",  it  should  not  be  forgotten,  in  reference  to  the 
disinfection  of  shipping,  that  the  number  of  yellow-fever  cases  on  board  a  vessel  is 
not  an  infallible  criterion  of  the  extent  to  which  this  vessel  may  be  dangerous,  and 
to  which  it  needs  disinfection;  for  vessels  have  been  repeatedly  proved  to  be  most 
dangerous  though  there  had  been  no  sick  on  board  at  the  port  of  departure,  nor  dur- 
ing the  voyage,  nor  on  arrival  at  the  port  of  entry;  none  immediately  suffering  except 
those  engaged  at  the  latter  port  in  discharging  the  cargo.  Of  many  such  instances 
two  may  be  cited.  The  immediate  cause  of  the  royal  order  to  the  Spanish  navy, 
above  referred  to,  was  the  fact  that  the  man-of-war  steamer  Isabella  II  sailed  from 
Havana  in  May  1858,  and  having  lirst  touched  at  several  ports  on  the  southern  coast 
of  Spain,  finally  arrived  in  September  at  Ferrol  on  the  north  coast,  where  cases  of 
yellow  fever  among  the  crew  occurred  for  the  first  time.  On  May  10, 1880,  the  bark  Ex- 
celsior, after  passing  four  weeks  at  Rio  de  Janeiro,  sailed  for  Ne\v  Orleans,  and  arrived 
at  the  (piarantine  (70  miles  below  the  city),  on  .June  24  ;  the  vessel  remaining  there 
12  days,  and  undergoing,  as  is  alleged,  disinfection,  arrived  in  New  Orleans  on  July 
5,  and  not  until  some  sixty  hours  after  arrival  did  the  first  case  of  yeilow  fever  appear 
on  this  vessel,  although  the  poison  had  evidently  been  present  during  at  least  the  58 
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davs  from  May  10  to  July  7,  without  giving  auy  proof  of  its  presence.  That  the  first 
case  was  duetto  poison  brought  in  the  ship  from  Rio  was  proved  by  the  tact  that 
there  was  no  case  of  the  disease  iu  New  Orleans,  either  prior  to,  or  succeeding  the  : 
arrival  of  the  Excelsior,*  while  several  other  cases  quickly  followed  on  this  vessel, 
which  had  been  promptly  returned  to  the  quarantine  station.  This  instance  lorcibly 
illustrates,  among  other  facts,  the  necessity  of  as  thorough  disinfection  of  vessels, 
from  infected  ports,  which  neither  have  nor  have  had  cases  of  yellow  fever  on  board, 
as  of  those  which  present  indisputable  evidence  of  infection. 

C. — FOMITES. 

France  because  of  its  colonies  in  the  West  Indies  and  on  the  west  coast  of  Africa, 
has  had  a  prolonged  experience  with  yellow  fever,  and  no  nation  has  equaled  this  m 
the  leno-th  of  t  me  during  which  it  has  had  an  able  corps  of  sanitary  medical  offacers 
for  the  Inspection  of  ships  and  for  the  study  of  the  means  to  prevent  the  importation 
of  this  disease.  Hence,  French  experience  deserves  special  respect.  France  declares 
by  law  what  merchandise  on  vessels  shall  be  treated  as  yellow  f<'.ver  fomites,  and  m 
respect  to  these  imposes  sanitary  precautions  in  the  following  order : 

First  class— most  dangerous  :  "Clothing  of  all  kinds  and  ettects  in  use,  rags  ot  all 
kinds,  skins,  feathers,  hair,  and  generally  the  debris  of  animals,  linen  and  silk  mate- 

Second  class— much  less  dangerous :  "  Cotton,  flax,  and  hemp.  "  .    .    „  ah 

Third  class— so  little  dangerons  that  no  special  precautious  are  required:  All 
obiects  not  included  in  the  above  clas8es."t  .       ,  .  , 

It  follows  that  materials  of  the  first  class,  as  also  any  others  to  which  experience 
may  attach  strong  suspicion,  should  be  treated  with  special  precautions,  not  only  at 
the  port  of  entry,  but  also  at  the  port  of  departure  and  during  the  voyage. 

The  interests  of  commerce  imperatively  require  a  thorough  study  of  the  subjects  ot 
fomites  for  there  can  be  little  doubt  that  at  the  present  time  great  pecuniary  hard- 
ships are  at  times  imposed,  by  condemning  some  articles  to  quarantine  which  may 
not  deserve  it,  while  others,  which  may  deserve  stronger  condemnation, -are  released. 
Our  present  ignorance  is  our  only  justitication  for  our  wholesale  suspicions  and  pre- 
cautions It  is  not  probable  that  science  will  make  much  progress  m  attaining 
absolnte'certainty  respecting  every  class  of  articles,  until  better  disciplined  sanitary 
oro-anization  contributes  more  extensive  and  accurate  observations.  Noue  the  :ess,  it 
is  believed  that  our  present  voluminous  yellow  fever  literature,  if  thoroughly  inves- 
tigated by  a  competent  student,  would  yield  many  facts  ot  practical  value  on  this 

^^'sn^idi^^^  g^^^^^  of  yellow  fever  fomites,  we  are  justified  in  believing  that  those 

are  the  most  dangerous  which  are  the  most  porous,  or  have  the  mo.t  interstices, 
whereby  air  is  hett  confined.  Sneaking  specifically,  the  tollowmg  three  instances 
refeT)ecting  articles  not  mentioned  iu  the  preceding  hst  may  prove  of  interest.  At 
St  Nizaire,  in  1861,  M^lier  subjected  to  close  observation  numerous  packages  ot  sugar 
well  packed  in  clean  boxes;  these  came  from  an  intensely  infected  vessel  and  very 
many  susceptible  persons  were  exposed,  under  apparently  most  favorable  circum- 
stances, to  any  evil  influence  these  bo^es  might  possess,  but  not  the  least  evidence  ot 
any  such  influence  was  manifested.  Dr.  J.  S.  West,  of  Berne,  Texas,  details  facts 
which  led  him  to  the  conviction  that  a  sack  of  cofi-ee  from  intected  Corpus  Christi  was 
the  cause  of  a  yellow  fever  epidemic  in  Liberty,  Tex.,  in  18(57  ;  and,  farther,  that  coflce 
removed  from  its  original  sack,  and  repacked  in  a  number  ot  small  parcels,  was,  in 
another  settlement  of  Texas,  and  during  the  same  year  the  means  of  mtectiug  every 
family  into  whose  house  this  coflee  was  introduced."  A  very  inteUigent  citizen  ot 
Now  Orleans,  a  large  importer  of  fruits,  testified  in  January  1879,  before  the  Congres- 
sional committees,"investigating  the  great  epidemic  of  1878,  that  he  had  easily  suc- 
ceeded in  evading  numerous  inland  quarantines,  and  had  introduced  Irom  August  ^0, 
to  October  1,  1878,  while  the  epidemic  was  raging  in  New  Orleans,  abundance  ot 
Mnanas  and  cocoamits  into  Saint  Louis,  Louisville,  Cincinnati,  Chicago,  and  India- 
«  This  single  case  in  l^ew  Oilea^occurred  July  7,  died  the  10th,  and  to  present  time,  August  27, 1880, 

"VA^ToSanrsrtrboard  of  health  published,  in  its  regulations  (or^^i^^ono^l^^ 

foniites:  "For  the  purpose  of  sanitary  measures,  merchandise  shalU  o  ananged  m 

MSandise  to  be  LbJnitted  to  an  obligatory  quarantine,  and  to  purihcation ;  (2)  ™erd.an   so  s^^^^ 

to  an  optional  quarantine;  (3)  merchandise  exempt  trom  ^l^^^^antine    1  he  first  clas 

clothino-  personal  baggage,  and  dunnage,  paper-rags,  hides,  skms,  leathers,  hair,  an(l  all  othcn  i  ^'^'"8 

of  aSals,  cottoii,  henipt  woolens,  and'cotfee  in  bags    The  second  class  «0"'P'-^:?«^<^.« '^^T^^  .^Z,  ^ 

linen,  and  cattle.    The  third  class  comprehends  all  merchandise  not  enumerated  m  the  other  two 

"^^Th^'state  board  of  health  of  Tennessee  on  July  14^  ^^%f,'^t.t?'of^^^^^^^ 
articles  declared  contraband  of  quaran  ino  by  the  Louisiana  btat(      "  t. 

tional  articles,  to  wit:  Second-hand  bedding,  clothing,  upholstered  turniture,  !}"'|/«><^i^i^*^7i^,^\/V„f' 
S  aSd^xcVsior^tropicalfruitsandproduct^^^^     (P.  457,  Nat.  Bd.  Health  Bulletm,  No.  4,  v.  2,  July 

24,  1880.) 
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napolis;  and,  that,  as  was  well  known,  yellow  fever  was  not  thereby  iutroduced  into 
said  places.  Of  course,  it  does  not  follow  that  articles  may  never  have  the  power  to 
convey  infection,  because  they  have  not  conveyed  it  on  one  or  more  occasions. 

D. — NOX-INTERCOURSE  WITH  THE  SHORE,  AND  REMOVAL  OF  THE  SICK  FROM  VESSELS. 

In  order  to  render  as  absolute  as  practicable  non-intercourse  with  the  sh(»re,  accli- 
mated persons  should  be  employed  as  intermediates  between  the  vessels  and  the  shore, 
and  to  do  all  work  needed  on  board,  especially  in  the  hold  of  the  vessel. 

To  further  prevent  the  introduction  and  persistence  of  the  cause  of  yellow  fever  in 
the  shipping  of  Havana  and  other  ports,  it  is  very  iinportaut,  however  difficult  in 
practice,  to  exercise  supervision  and  control  over  all  persons,  together  with  their 
clothing  and  baggage,  on  board  these  vessels  while  in  harbor.  Any  person  sickening 
with  a  suspicious  disease  should  be  forthwith  removed  with  his  bedding  and  elfects 
to  the  land,  and  his  apartment  with  all  its  contents  should  be  i^romptly  and  thoroughly 
cleansed,  ventilated,  and  disinfected.  Persons  sick  wiih  a  suspicious  disease  should 
not  be  admitted  on  board,  nor  should  those  who  have  been  recently  sick  be  received 
too  soon  after  recovery,  nor  without  special  precautions  in  respect  to  their  effects  and 
their  persons.* 

Briefly,  then,  special  sanitary  precautions,  as  to  the  vessel  itself  and  as  to  all  things 
and  persons  taken  on  board,  can  and  should  be  exercised  to  prevent  the  introduction 
of  the  poison  into  vessels  at  infected  points.  But  while  few  sanitarians  will  at  the 
present  day  question  that  these  precautions  should  and  can  be  exercised,  all  will 
admit  that  their  execution  is  difficult,  and  requires  the  emx^loyment  of  efficient  means, 
and  of  efficient  men  to  execute  them. 

E.— REQUISITES  FOR  THE  EXECUTION  OF  THE  MEASURES  RECOMMENDED. 

Congress  enacted  a  law  June  2,  1879,  to  supply  these  requirements,  and  some  of  the 
questions  involved  in  this  law,  and  liaving  reference  to  the  duties  assigned  the  United 
States  commission,  must  be  referred  to.  But  brief  reference  will  be  made  first  to  a 
much  older  law,  which  has  a  bearing  on  the  sanitation  of  vessels,  though  not  enacted 
for  this  purpose ;  and  a  still  briefer  rj^ference  must  also  be  made  to  another  subject  of 
subordinate  interest. 

The  law  just  referred  to  was  enacted  for  and  subserves  the  humane  purpose  of  pro- 
tecting our  sailors  from  being  left  destitute  in  foreign  porrs.  It  requires  that  Ameri- 
can vessels  shall  pay  for  the  benefit  of  sailors,  discharged  under  certain  specified  con- 
tingencies, three  months'  extra  wages;"  and  one  of  these  contingencies  is  the  dis- 
charge of  a  sailor  because  disabled  by  sickness.  An  evil  result  of  this  law  is  that 
ignorant,  inhumane,  or  avaricious  ca])tains,  especially  of  small  sailing  vessels,  not 
infrequently  detain  on  board,  at  the  risk  of  infecting  vessel  and  crow,  sailors  attacked 
with  yellow  fever.  Further,  in  cases  where  the  sick  sailor  has  been  removed  from  the 
vessel,  and  has  recovered,  such  captains  are  prone  to  receive  him  and  his  effects  on 
hoard  at  an  earlier  period  of  convalescence  than  is  prudent,  and  without  exercising 
proper  precautions.  It  is  possible  that  this  evil  would  be  diminished  if  the  law  were 
80  amended  that  captains  would  not  be  forced  to  pay  the  "  three  months'  extra  Avages" 
in  cases  where  a  sanitary  inspector  or  a  respectable  physician  certified  that  the  sick 
sailor's  presence  on  board  endangered  either  1  he  sailor  himself,  the  crew,  orthevesseh 
Also,  it  is  probalde  that,  if  it  were  it  required  that  all  cases  of  suspicious  disfase  occur- 
ring or  received  on  a  vessel  while  in  harbor  should  be  reported  in  its  "bill  of  health," 
and  if  vessels  with  such  bills  of  health  were  treated  at  the  port  of  entry  with  excej)- 
tional  rigor,  as  they  should  be,  these  measures  would  also  tend  to  rectify  the  evil.  How- 
ever, the  sanitary  expert  may  rest  content  with  calling  attention  to  a  legal  evil,  leav- 
ing its  rectification  to  legislative  experts. 

For  the  same  reason  no  recommendations  are  made  as  to  what  legal  measures  should 
he  adopted  to  secure  two  very  desirable  ends — the  prompt  report  to  the  United  Srates 
consul  of  all  cases  of  suspicious  disease  present  on  a  vessel,  and  the  non-intercourse 
of  persons  on  Ijoard  with  the  shore.  In  reference  to  the  latter,  that  able,  zealous,  and 
experienced  officer,  Mr.  Henry  C.  Hall,  United  States  consul-general  at  Havana,  was 
addressed,  and  replied  as  follows  : 

''Jn  answer  to  your  question,  I  will  say  that,  as  regards  this  port,  nearly  all  vessels 
(other  than  steamers),  and  especially  vessels  bringing  cargoes  and  coals,  discharge  at 
the  wharves,  and  I  can  suggest  no  measure  that  the  United  States  could  adopt, 
nor  that  the  port  authorities  could  adopt,  short  of  actual  confinement,  which  would 
tend  to  prevent  the  crews  of  such  vessels  from  visiting  the  shore  ;  indeed,  I  do  not 
perceive  that  anything  would  be  gained  by  such  a  measure,  for  the  seamen  while 
JyiDg  at  the  wharves  are  practically  on  shore.    Vessels  lying  in  the  harbor,  away 

fr*  Yellow  Fever  at  Senegal,  p.  392,  declares  his  conviction  that  ' '  the  sick  should  be  kept 

irom  tbe  well  until  at  least  five  days  have  elapsed  since  their  perfect  cure." 
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from  the  wharves,  are  better  situated  in  this  respect ;  but  as  a  rule,  masters  of  vessels 
in  t^is  port  make  every  elfort  to  keep  their  men  on  board  not  only  to  avoid  sickness, 
burto  Tnevent  drunkenness  and  its  usual  results,  insubordination  and  desertion  " 

The  K  act  to  prevent  the  introduction  of  contagious  and  mtectio.is  diseases  into  the 
Uu^ted  States,'^ approved  June  2, 1779,  provides  in  ^ections  2,  ^  4,  and  5  the  means  to 
be  idonted  to  prevent  the  introduction  of  any  such  disease  into  a  vessel  at  its  port 
of  deS^^^^^  of  primarv  importance  to  the  accomplishment  of  the  purpose  o 

the  7aw  Means  are  prescribed,  to  obtain  information  throuoh  consuls  as  to  jhat : 
Dorts  aTe  infec  l^d:  to  force  every  vessel  at  such  port  and  bound  to  the  Uni:ed  States  ^ 
to  comply  w^^^^^^  rules  and  regulations  necessary  "to  secure  the  best  sanitary 
concSn  of  snch  vessel,  her  cargoT passengers,  and  crew;"  and  to  provide  the  most 
Si<^^rous  of  these  ports  with  medikl  men  as  sanitary  nspectors,  tliese  officers  being 
SpJ?isable  to  the  efficient  execution  of  the  J^^^^J,':^^^^^ 
not  be  lawful"  for  any  vessel  to  enter  into  any  port  of  the  Uuited  btates  witnout  tne 
Zscribed  "certificates  required  to  be  obtained  at  the  port  of"  departure,"  and  imposes 
riie^vv  penalty  for  any  such  infraction  of  the  law.  The  act  luither  provides  "that 
tyone  oiSiev^^^^^  attach  to  any  vessel,  or  any  own^r  ^^^^^^^ 

cer  thereof  till  the  act  and  the  rules  and  regulations  made  m  pursuance  tli«i««^  ^J^f 
rave  been^fficially  promulgated  for  at  least  ten  days  in  the  port  Irom  which  said 

''XL'tm^deny  that  this  law  indicates  great  progress  in  national  sanitation  and 
that  ?t^  purpose  deserves  earnest  commendation.  Whether  it  trespasses  on  interna- 
^  oual  rb>  X^^^^  which  concerns  experts  in  such  matters.    However,  it  is 

cerlt  n  tha  o  her  Satfons  have  thrown  obstacles  in  the  way  of  execution  In  Cuba 
it  v  as  viXntly  denounced  by  the  press,  and  was  referred  to  with  gratification  as  the 
cau«e  of^^anVau^  sovereign  rebufis"  to  our  country,  whose  ofiicials,  instrumental 

censorship,  and  can  publish  nothing  without  authority      Ah^nt  Auo-ust  14  1879  Dr 
Ti.f.  .iP+imi  of  the  authorit  es  in  Cuba  was  as  lollows:  About  Augusi  i4,  lo/y,  x^i 
Bi™  received  in  Havana  his  appointment  as  United  States  sanitary  inspector  o1 
fSport     O^  28  the  United  States  consul-general  applied  for  the  permissior 

iS  eu-'ablVto  offi  promulgate  the  law,  as  required  by  the  act  ;  and  ^ithoul 

wMTprmm^^  no  penalties  could  be  enforced,  the  act  Avould  be  ^operative 

?  he  itJmironto  Voniulga^^^  was  not  granted,  and  about  this  time  appeared  the  foL 
lowing  order  in  the  Oiiicial  Gazette : 

Office  of  the  Military  Commandancy  of  Marine, 

"AND  OF  THE  CaPTAIN  OF  THE  PORT  OF  HAVANA,  ■ 

"Health  Departmod,  Havana,  August 'Zb,  1879.  \ 
"It  beino-  verv  frequently  requested  by  the  consignees  of  vessels  cai-p^i^S  ^o^e  t^^' 

cannot  be  found  ^^J^^^^^^^  such  ves«?ls  be  cleared  without  a  phy 

quiied-  "MANUEL  DELGADO.'^ 

Gazette : 

"HEALTH-CIRCULAR. 

"His  excellency  the  governor-general  being  informed,  by  ^fiercnt  comiT^^mca^ 
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Tvell  as  to  foreign  vessels  leaving  the  said  port— in  contravention  of  the  laws  upon 
the  subject  m  force  in  this  island,  and  thus  causing  injury  to  the  public  revenue,  his 
excellency  has  been  pleased  to  order  that  it  be  made  known  by  means  of  the  present 
circular  to  the  said  consuls  that,  it  being  provided  that  the  documents  referred  to 
shall  be  issued  solely  and  exclusively  by  the  Spanish  employes  in  charge  of  this  branch 
of  the  pubhc  administration,  they  shall  restrict  themselves  to  certifying  upon  the  said 
bills  of  health  the  authenticity  of  the  signatures  authorizing  the  bills  of  health,  and 
their  own  opinion  in  regard  to  the  sanitary  conditions  therein  set  forth. 

"Which,  by  order  of  his  excellency,  is  published  in  the  Official  Gazette  for  general 
information. 

"Havana,  August 27,  1879. 

"  The  Sccreiarij  of  the  Geveral  Government, 

'MOAQUIN  CARBONELL." 

It  is  noteworthy  that  the  United  States  consul-general  applied  for  permission  to 
promulgate  the  law  of  the  United  States  on  August  28,  and  that  although  the  above- 
quoted  order  is  dated  August  27,  it  was  not  published  "for  general  information,"  nor 
otherwise  made  known  to  the  officers  of  the  United  States,  until  August  30.  It  is  also 
noteworthy  that  both  of  these  official  documents  should  base  their  justification  on 
obsolete,  lorgotten  laws,  which  were  revived  at  the  very  time  when  elforts  were  first 
made  to  execute  the  law  of  the  United  S rates.  For  the  purpose  of  aidino-  the  inter- 
pretation to  be  given  the  latter  order,  it  may  be  added  that  on  September  (j,  1879,  the 
following  telegram  was  received  by  the  United  States  consul-general  at  Havana : 

"Matanzas,  September  5,  1879. 
"The  captain  of  the  port  of  Mantazas  refuses  to  clear  an  American  vessel  unless  she 
takes  a  Spanish  bill  of  health. 

''WASHINGTON, 
"  United  States  Vice- Consul  at  Matanzas." 

An  ineffectual  protest  was  made. 

After  August  30  the  Spanish  steamship  Castilla  left  Havana  for  New  York  without 
the  'I certificates  required  to  be  obtained  at  the  port  of  departure,"  and  for  this  in- 
fraction of  the  law  the  penalty  decreed  was  not  enforced  at  the  port  of  entry. 

Such  is  the  brief  history  of  the  overthrow  of  this  law  at  both  ends  of  the  line— a  law 
so  important  that  if  its  provisions  are  not  to  be  enforced  it  seems  idle  to  discuss  the 
question,  "What  can  and  should  be  done  to  prevent  the  introduction  of  the  cause  of 
yellow  fever  into  the  shipping  at  Havana,  Matanzas,  and  other  Cuban  ports  ?"  For 
nothing  of  any  consequence  will  ever  be  done  except  under  the  supervision  of  officials 
whom  the  Umted  States  can  hold  directly  responsible  for  the  enforcement  of  ''such 
rules  and  regulations"  made  by  its  authority  as  may  prove  necessary  ''to  secure  the 
best  sanitary  condition  of  a  vessel  (at  an  infected  port),  her  cargo,  passengers,  and 
crew  Bills  of  health  should  be  not  merely  idle  and  even  deceptive  formalities,  but 
ample  proof  of  what  they  purport  to  be.  This  can  never  be  assured  at  any  infected 
port  ot  departure,  except  through  officers  who  are  not  only  stimulated  by  self-interest 
to  protect  the  welfare  of  the  port  of  entry,  but  who  are  also  competent  to  determine 
tUe  conditions  necessary  to  insure  that  a  departing  vessel  is  really  "clean"  and  free 
trom  danger  to  others.  To  the  sanitarian  it  is  a  deplorable  farce  that  commerce  should 
be  burdened  with  such  "  clean  bills  of  health  "as  the  Cuban  authorities  at  Havana 
jssuet  alter  October  4, 1879— a  date  when  there  had  been  not  less  than  twenty  deaths 
by  yellow  tever  during  the  week,  and  when  there  were  eighty  cases  in  existence  on 
xuat  very  day,  and  nine  vessels  in  the  harbor  manifestly  infected. 

It  remains  to  be  seen  whether  the  Congress  of  the  United  States  will,  in  reference  to 
Its  violated  law,  lend  its  ear  to  the  alleged  interests  of  commerce  solely,  or  to  the  insep- 
arable interests  both  of  commerce  and  of  the  public  health ;  whether  having  taken  a 
iiotablj'  lor-ward  step  in  sanitary  progress  it  will  falter,  or  will  advance  firmly,  even 
if  slowly  and  cautiously.  '  ^>  " 

In  this  connection  it  is  pertinent  to  recall  the  historical  fact  that  while  the  author- 
ities 111  Cuba  interfered  in  1879  with  the  execution  of  the  sanitary  and  quarantine 
•aws  ot  the  United  States,  it  is  only  a  few  years  since  the  sanitary  laws  of  the  former 
pro\  etl  equally  obnoxious  to  the  latter,  and  were  enforced  against  it  most  objection- 
■I'Jij.   In  July,  1866,  the  governor-general  of  Cuba,  "consequent  upon  the  informa- 
tion transmitted  to  his  excellency  by  the  Spanish  consul  in  Philadelphia,  of  cholera 
a\  nig  appeared  in  that  city,"  "declared  foul  all  the  ports  of  the  United  States,  and 
t M  tf            •    ^'^^^^^^  arriving  from  them  at  the  ports  of  Cuba  should  be  subjected 
o  tnc  most  rigorous  quarantine."    Accordingly  they  were  so  subjected  for  twenty 
, '  V'  ''^"'J  without  regard,  to  clean  bills  of  health  countersigned  by  Spanish  consuls  in 
(lor^f      !  united  States,  to  the  port  from  whence  they  came,  to  the  date  of  their 
\v//r..  "''^'if        length  of  the  voyage,  "or  to  any  other  consideration  whatever." 
'lorcovcr,  the  quarantine  for  the  whole  island  was  established  July  4,  1866,  on  the 
n.  Ex.  8  8 
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iiorth  coast  twenty-five  miles  west  of  Havana,  at  tlio  port  of  Mariel,  aud  all  Ameri- 
can veS  bound  to  any  Cuban  port  were  forced  to  proceed  to  Mariel,  tbougli  tins 
Xht  be  as  iii  the  case  of  Santiago  de  Cuba,  nearly  a  thousand  miles  fvom  their  port 
S SnatTon  The  United  States  Commission  has  a  list  of  forty-nine  American  ves- 
sels wS  the  six  weeks,  August  15  to  September.29,  1856,  were  thus 

vL'w  oH^^iTt:  So  "ented  of  the  causes  which  have  given  rise  to  mutual 
complafnTs  and  of  the  doutts  which  have  sprung  up  -^1.-^^^^%^%!"  oTjim^^  2^ 
theorv  but  as  to  the  practicability  and  international  legality  of  the  law  ot  Juno  A 
1879  it  becomes  an  important  question  whether  the  humane  and  laudable  objects  of 
thls'Aw  wiTnot^?^^^^^    for  their  realization  a  conference  of  all  maritime  civilized 

Such  VcoSerence  and  such  a  code  are  not  without  precedent.  France,  ^^l^^jh  has 
in  manv  iiood  tl^^^^^  the  leader  of  civilization,  summoned  a  conference  m  1851  of 

th^Sitime  i^^itfons  of  Euro^     medical  and  consular  representatives  as^^^^^^^ 
Wi  twel^^^^^^  these,  including  Spain,  and  Egypt  as  a  dependency  of  Turkey,  and 
on  Mav  27  1853  an  international  sanitary  code  or  treaty  was  agreed  upon 

m  each  in'ifitime  nation  is  seriously  atfected  by  the  sanitary  regulations  and 
ofltTrestrLtimir  at^^  all  other  nations,  it  is  important  that  these  restric- 

?•       J^^^^fnY.r  r  burdensome  to  commerce  and  as  imiform  as  is  pra^ti- 

cXle     Th  s  cl^^^^^  agreement  between  the  i^ations  inter- 

ested* The  expeJience  of  the\ast  summer  in  regard  to  the  ^^^«'^ti«n  of  t^^^  o 
Tune  2  1879,  makes  it  manifest  that  one  nation  cannot  ^^^rcise  within  tke  W 

Spam  1.118/  J  inteim  ^^^^^.^  ^^^^^^  is  given  to  other 

law  of  the  United  States,  '^^^^^.^^^^^  other  transmissible  disease  prevaihng 

nations  in  connection  with  cholera^^^^^  interests  of  sanitation  are 

at  their  ports,  a^^^^^^J^^y^.^J.  ^^[,^^^^^^^^  of  these  interests  should 

I'eX^ugh  ^etlt^^^^^^^  —  -^^^^^^^^^ 

^^i^lj;:  these  and  otdier  r_,  ^  ^^^^^^ ^^^^^^^^ 
rnvlSi^T— ,  '^n:of^Z\XTalte  strive  to  secure  an  international  sani- 
^^Z^'^o^;..  of  this  measure  can  derive  important  instruction  from  the  international 

r  the  'bteVt  of        am      should  be  construed  in  favor  of  the  publu 

ilea  lu,  lUL.  ui^Li^   i«+oTi^a+enf  poTTiTTierce  and  iram.    In  aa 


r"ub '^^  her  th:n~or  of  the  mmediate  interests  of  commerce  and  gain    In  ad 

larly  ^'^  *^  ;'earanS  Lrdbap^^^^^^^^  liseases ;  that  th. 

tion,  including  the  appearance  ^rew  T>i<iwn"-ers  and  provisions  of  wate 

hygienic  condition  oi  every  vessel,  its  caigo  «Xe?tTfi6d  to  that  the  vessel  should  b. 
anS  food  to  supply  these,  ''«/°5P«<^*"'\?i"t  but  also  after  this  to  see  that  order 

inspected  in  all  its  l>ft«.  ^  ^el"  ,a«o  '  a^k^  m  had'  been  obeyed,  an, 

itr^be^c^rsto^'^^^^^^^^ 

s  ruirrti  z:^i:Ju.^  shomd  m  eve. 
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case  be  either  "clean"  or  foul,'' and  should  be  invalid  unless  issued  within  forty- 
eight  hours  before  the  vessel's  departure.  Such  are  the  principal  details  which  the 
thirteen  contracting  nations  deemed  it  important  to  agree  upon  for  the  purpose  of 
preventing  the  introduction  of  transmissible  diseases  into  the  shipping  at  ports  of 
departure. 

But  in  connection  with  this  report,  further  instruction  is  derived  from  these  in- 
ternational regulations  in  respect  to  the  nationality  of  the  officials  by  whom  the 
above  details  were  to  be  supervised  and  enforced.  These  duties  were  intrusted  to 
the  local  officials  at  the  port  of  departure,  except  in  the  ports  of  the  Orient.  So  great 
Avas  the  fear  of  the  plague  and  of  cholera  that  special  provisions  were  agreed  to,  in 
1853,  as  to  Turkey  and  Egypt,  although,  as  early  as  April,  1847,  France  had  dispatched 
to  the  Levant  its  own  sanitary  inspectors.  It  was  agreed  that  the  contracting  nations 
should  station  in  the  Orient  a  certain  number  of  sanitary  physicians,  and  that  their 
distribut  ion  should  be  allotted  between,  and  be  regulated'^by  these  nations.  Although 
ordered  to  cultivate  friendly  relations  with  the  people  and  officials  of  the  country, 
each  was  made  responsible  to  his  own  government  alone;  and,  though  subjected  to 
the  jurisdiction  of  his  own  consul,  each  was  rendered  totally  independent  even  of  him 
in  the  discharge  of  his  medical  duties.  The  sanitary  officer  was  invested  with  all 
power  requisite  to  protect  his  own  country  and  to  aid  in  securing  the  safety  of  all  the 
contracting  parties.  It  thus  appears  that  in  Europe  it  was  deemed  necessary,  in  1853, 
to  obtain  the  consent  of  Turkey  that  foreign  nations  should  appoint  sanitary  inspec- 
tors to  discharge  their  appropriate  duties  within  its  jurisdiction. 

One  additional  topic  of  interest  remains  to  be  noticed.  Article  137,  Title  X,  of  the 
International  Sanitary  Regulations  contains  the  following : 

DISPOSITIONS  RELATIVE  TO  AMERICA.'' 

"  In  the  countries  subject  to  yellow  fever,  and  which  belong  to  the  contracting  par- 
ties, and  where  a  regular  medical  service  has  not  yet  been  established,  there  shall  be 
appointed,  by  the  respective  governments,  sanitary  physician^  to  study  this  disease, 
its  mode  of  production  and  x)ropagation,  to  seek  the  means  of  preventing  and  combat- 
ing ir,  to  notify  its  appearance  and  disappearance  to  the  authorities,  and,  in  fine,  to 
fulfill  officially,  in  respect  to  yellow  fever,  the  mission  with  which  the  sanitary  physi- 
cians in  the  Orient  are  charged  in  regard  to  the  plague." 

Finally,  the  facts  of  chief  importance  having  now  been  stated,  this  commission  de- 
duces therefrom  the  following  conclusions  in  reference  to  the  question  propounded  by 
the  National  Board  of  Health  and  now  under  consideration.  Certain  palliative  meas- 
ures which  have  been  specified  can  and  should  be  adopted.  The  execution  of  those 
measures  depends  upon  the  rigid  enforcement  in  the  ports  of  Cuba,  and  especially  in 
Havana,  of  such  provisions  as  are  contained  in  the  act  of  June  2,  1879.  The  effectual 
enforcement  of  this  act  requires  the  consent  and  aid  of  Spain  at  least,  and  since  all 
maritime  nations  are  interested  in  the  execution  of  this  act,  an  international  sanitary 
code  is  most  desirable  for  the  establishment  of  such  uniform  rules  and  regulations  as 
the  general  interests  of  national  sanitation  require  for  many  purposes,  as  well  as  for 
the  special  purpose  of  preventing  the  introduction  of  transmissible  diseases  into  the 
shipping  at  infected  ports  of  dejiarture. 

E.— EVIDENCES  OF  SANITARY  PROGRESS  SINCE  DECEMBER  1879,  WHEN  THE  PRELIMI- 
NARY REPORT  WAS  PUBLISHED. 

The  United  States  National  Board  of  Health  and  its  Havana  Yellow  Fever  Commis- 
sion have  good  reason  to  claim  that  the  following  four  acts,  which  form  an  appropriate 
addition  to  the  preceding  recommendations  published  in  December  1879,  were  due  in 
great  degree  to  their  influence. 

First.  On  June  19,  1880,  the  National  Board  of  Health  published  certain  additions 
to  and  improvements  of  previous  regulations,  so  that  these  now  read,  in  reference  to 
the  present  subject,  as  follows: 

Rules  and  regulations  for  securing  the  hest  sanitary  condition  of  vessels,  including  their 
cargoes,  passengers,  and  crews,  coming  to  the  United  States  from  any  foreign  port  where 
any  contagious  or  infectious  disease  exists. 

''To  secure  the  'best  sanitary  condition'  of  a  vessel  the  following  points  should  be 
observed  by  the  owners,  agents,  or  master  of  such  vessel : 

"A.  Exclusion  from  the  vessel,  as  far  as  possible,  of  persons  or  things  known  or 
suspected  to  be  infected. 

"B.  Cleanliness,  dryness,  and  ventilation  of  the  vessel,  hoth  preliminary  to  loading 
and  during  the  voyage. 

"C.  Disinfection;  that  is,  the  destruction  or  removal  of  the  causes  of  disease,  which 
include  measures  of  cleanliness,  ventilation,  fumigation,  &c. 
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The  crewsliall  not  be  allowed  liberty  on  sbore  after  nightfall  in  suspected 
localities.  They  shall  not  be  allowed  to  sleep  on  deck  except  under  awnings.  The 
forecastle  shall  be  well  ventilated  and  kept  dry.  Both  in  port  and  at  sea  the  bilge 
water  shall  be  pumped  out  each  morning  and  evening,  or  more  frequently  if  neces- 
sary The  utmost  cleanliness  shall  be  observed  at  sea  as  well  as  m  port.  Each  sea- 
man should  have  two  suits  of  under-clothing.  The  clothing  and  bedding  should  be 
aired  every  clear  day.  In  tropical  climates  the  men  should  be  required  to  wash  their 
persons  and  change  their  under-clothing  every  evening  after  work  while  m  port,  and 
each  working  suit  should  be  washed,  dried,  and  aired  after  a  day's  use.  These  regu- 
lations, as  to  clothing,  airing  of  bedding,  and  ventilation,  should,  as  far  as  possible,  be 
observed  at  sea  as  well  as  in  port." 

Farther :  ''Every  vessel  before  taking  on  cargo  or  passengers  shall  be  clean  and  dry, 
and  the  certifying  ofdcer  may,  at  his  discretion,  require  that  it  shall  lj>e  thoroughly 
disinfected,  if  last  from  an  infected  port,  or  if  the  port  of  departure  itself  be  infected. 
The  examination  of  the  vessel  as  to  cleanliness  shall  be  made  before  the  cargo  is  taken 
on,  and  shall  extend  to  all  accessible  parts,  especial  care  being  taken  to  note  upon  the 
bill  of  health  the  presence  of  decayed  wood. 

''Earth  and  porous  stone  shall  not  be  used  for  ballast  it  avoidable. 

"Merchandise  or  articles  known  to  be  infected  shall  not  be  received  or  taken  on 

^^'an  case  the  port  is  infected,  the  certifying  authority  may  require  that  the  officers, 
crew,  and  passengers  shall  be  examined  by  a  medical  officer  or  physician  selected  for 
that  purpose,  and  the  result  of  such  examination  reported  to  him  not  more  than 
twenty-four  hours  before  certifying  to  the  bill  of  health." 

Second.  ^  t>.t    or  t 

[Public  Resolution— No.  26.  ] 

JOINT  EESOLUTION  authorizing  tlie  President  of  the  United  States  to  call  an  international  sanitary 
0  u-iiN  i  -itJ:^^^  conference  to  meet  at  Washington,  District  of  Columbia. 

Eesolved  by  the  Senate  and  House  of  Eepresentatives  of  the  United  States  of  America  in 
Congress  assimUed,  That  the  President  of  the  United  States  is  l^^^^^y  authorized  to 
call  an  international  sanitary  conference  to  meet  at  Washington,  District  of  Colum- 
bia, to  which  the  several  powers  having  jurisdiction  of  ports  likely  to  be  infected  with 
vellow  fever  or  cholera  shall  be  invited  to  send  delegates,  properly  authorized,  for  the 
purpose  of  securing  an  international  system  of  notification  as  to  the  actual  sanitary 
condition  of  ports  and  places  under  the  jurisdiction  of  such  powers  and  of  vessels 
sailing  therefrom. 

Approved,  May  14,  1880. 

In  compliance  with  this  resolution,  action  was  taken  July  30th,  1880,  by  the  Secre- 
tary of  State,  to  hold  the  proposed  conference  at  Washington  January  1,  18bl. 

Third  On  March  10,  1860,  the  governor  general  of  Cuba  established  by  decree  the 
following : 

"NEW  SANITARY  REGULATIONS. 

"1st.  All  vessels  at  any  port  of  this  island  where  a  sani  tary  board  exists  shall  report 
the  same  as  soon  as  discharged  in  order  to  be  inspected.  o 

"2d  Before  proceeding  to  load  or  take  ballast,  the  captain  or  mate  must  present  a 
certificate  of  the  sanitary  board,  stating  that  she  has  been  inspected  and  is  m  proper  con- 

"Td*^  aS  all  the  cargo  is  on  board  the  captain  shall  again  report  to  the  same  board 
so  that  fhe  vessel  be  newly  inspected,  in  order  to  ascertain  whether  the  indications 
previously  made  by  the  doctors  have  been  duly  attended  to  by  the  captain. 
^  "  4th.  The  doctors  in  their  visits  shall  particularly  examine  the  general  sanitary 
condition  of  the  vessel  in  all  her  departments  including  the  hull,  between  decks 
steerage,  engine,  kitchen,  stove,  pantry,  berths,  infirmary,  water-closets,  medicine 

''?'^5\!.'.  Tty'^^n^^^^^^  when  any  vessel  has  terminated  loading  and  ^ 

ready  to  leave,  that  there  be  on  bo^ird  none  actually  attacked  by  o^.f^^^Jf/^^^^^^^^ 
yellow  fever ;  that  the  number  of  passengers  and  crew  be  m  relation  with  her  capacity, 
is  marked  in  the  general  sanitary  regulations ;  that  there  be  a  s^^^f^Y*  S 
medicines,  water,  Ind  provisions,  all  in  good  condition,  so  as  to  ensure  the  health  ot 

"^eth.'Thene'V^er doctors  deem  that  the  vessel  should  be  fumigated,  they  will 
give  the  captain  a  written  order  explaining  the  way  this  is  .^^.^^^^J^' 
when  they  deem  it  necessary  to  open  new  ports,  or  place  hoses,  or  introduce  any  otlier 

'""-nf  Doctors' S^^^^  by  writing  all  their  orders  and  indications  to  cap- 

tains and  mates  of  vessels,  who,  in  their  turn,  shall  give  a  written  receipt  for  the 


same. 
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"Sih.  The  above  rules  are  applied  without  exception  to  all  the  estahUshments  of 
\vli;itever  kind  and  nature,  such  as  warehouses,  stores,  hospitals,  &c.,  &c.,  either 
civil  or  military,  in  order  to  lessen  as  much  as  possible  the  causes  of  the  epidemic 
disease  prevailing  here  every  summer." 

Tonrth.  The  following  important  order  was  issued  by  the  governor-general  of  Cuba 
June  18,  1880 ;  ^ 

"health  CirtCULAR. 

"In  consequence  of  doubts  having  arisen  with  port  physicians  in  regard  to  whether 
It  IS  oris  not  obhgatory  upon  all  vessels,  leaving  the  island  of  Cuba,  to  take  bills  of 
health,  his  excellency  the  governor-general,  in  conformity  with  the  suggestion  of  the 
superior  board  of  health,  has  been  pleased  to  order  that  national  as  well  as  foreign 
vessels  are  free  io  take  out  or  not  the  said  bills  of  health,  except  when  bound  to  Span- 
ish ports,  in  which  case  they  shall  provide  themselves  with  the  document  referred  to. 
Which,  by  order  of  his  excellency,  I  communicate  for  your  information  and  compli- 
ance, and  for  publication  in  the  official  bulletin  of  the  province  under  your  worthy 
command. 

"God  preserve  you  many  years. 

"JOAQUIN  CARBONELL, 

,  T      ,o  Secretary  of  the  General  Government. 

Havana,  June  18,  1880. 

"To  the  Civil  Governor  of  the  Province  of  

It  will  be  observed  that  this  order  contrasts  in  a  most  gratifying  manner  with  the 
orders  of  August  25  and  August  27,  1879,  pubUshed  on  a  preceding  page.  These  seemed 
to  be  narrow,  intolerant,  and  most  objectionable,  while  the  order  of  June  18  is  worthy 
of  a  liberal  nation,  and  removes  causes  for  irritation,  in  that,  needless  impediments  are 
no  longer  placed  in  the  way  of  the  United  States  sanitary  inspector  in  discharging 
duties  of  great  importance  to  his  own  country,  of  advantage  to  all  others,  and  of  iniurv 
to  none.  ' 

The  present  chapter  terminates  the  consideretion  of  all  the  topics  presented  in  the 
preliminary  report,  except  the  topic  of  the  alleged  spontaneous  origin  of  yellow  fever 
on  ships,  and  the  consideration  of  this  has  been  deferred  to  the  ninth  chapter.  It  may 
be  concluded  by  some  that  the  eighth  and  tenth  chapters  trench  upon  the  domain  of 
theory  to  greater  extent  than  may  be  appropriate  to  a  report  dedicated  to  a  record  of 
tacts  and  not  of  opinions ;  but  when  a  special  subject  is  embarrassed  with  a  multitude 
ot  contradictory  statements  and  of  apparently  contradictory  facts,  it  is  believed  that 
the  bare  record  of  these  would  prove  of  little  service,  and  that  efforts,  as  little  theo- 
retical as  existing  knowledge  permits,  to  reconcile  contradictions,  are  calculated  to 
prove  more  interesting  and  instructive,  and  are  therefore  justifiable.  In  these  quasi- 
theoretical  chapters  the  same  strenuous  effort  has  been  made,  as  elsewhere  in  this  report 
1^  record  all  the  evidence  and  the  facts,  and  to  deduce  no  conclusions  not  justified  by 

CHAPTER  VIII. 

THE  ORIGIN  AND  SOME  PROPERTIES  OF  THE  POISON  OF  YELLOW  FEVER 
AND  OF  OTHER  SPECIFIC  SPREADING  DISEASES. 

"The  dominant  mind  of  Aristotle  [350  B.  C.  ]  stamped  its  notions  on  the  world  at  large. 
a  or  nearly  twenty  centuries  after  him  men  found  no  difficulty  in  believing  in  cases  of 
spontaneous  generation,  which  would  now  be  regarded  as  monstrous  by  the  most  fan- 
atical supporter  of  the  doctrine.  Shell-fish  of  all  kinds  were  considered  to  be  without 
parental  origin;  eels  were  supposed  to  spring  spontaneously  from  the  fat  ooze  of  the 
^ile  ;  caterpillars  were  the  spontaneous  products  of  the  leaves  on  which  they  fed, 
Avnile  winged  insects,  serpents,  rats,  and  mice  were  all  thought  capable  of  being  gen- 
crated  without  sexual  intervention."  (Tyndall. )  The  influence  of  these  ideas  was  so 
great  ttiat  it  is  only  a  few  generations  since  a  high  court  legitimized  a  child  on  the 
W^a  dream !  separated  four  years  from  her  husband,  had  been  impregnated 

But  in  nothing  has  this  influence  been  more  marked  than  in  the  views  advocated 
respecring  the  causation  of  epidemic  diseases.  There  is  not  one  of  these  the  origin  of 
winch  has  not  been  attributed  to  such  cause  as  "hell  itself  breathes  out  contagfon  to 
o-at1(^  nA,Vl^?^^^^  earth,"  air  corrupted  by  the  aggre- 

nn  r>  r,ioTiTT  t.««^o  ,  .^^i  .  [.g^  pomets,  earthquakes, 

putrid  emanations,  &  c,, 

,  ,  ,   ea  of  contagion  taught. 

nnv  "rigm  ol  hydrophobia  was  long  obstin^itely  advocated.    Even  small- 

pox M  as  assigned  a  denovo  origin  in  such  causes  as  those  above  mentioned  until  early  in 
luc  eignteentli  century,  when  Boerhavc  first  established  that  it  was  never  due  to  spon- 
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taneous  development,  but  always  to  a  specific  contagious  poison.  The  same  fact  was 
norestabSd^^  to  measles  until  the  middle  of  the  eighteenth  century;  and  cases  of 
the  spontaneous  origin  of  scarlatina,  though  it  never  reached  North  America  until  1735, 
nor  SouthTmerica  until  1829,  are  still  occasionally  claimed  to  occur.  It  is  less  than 
?Mrty  yeart  since  Budd  denied  the  spontaneous  origin  of  typhoid  fev^r,  an  ongm  still 
contended  for  by  some.  In  fine,  modern  research  has  tended  constantly  to  prove  that 
diseases  above  all,  migratory  epidemic  diseases,  have  no  such  ongm ;  and  the  sponta- 
SSnerSn  e^^^  and  the  whole  tendency  of  modern  science  are  opposed 

?o  anvfucSief:  Nonetheless,  -indigenous,"  -spontaneous,"  ^  cZet^o.o "origin and 
development  a^re  words  incessantiy  repeated  in  the  present  ^^^^ure  of  y^^^^^^^  fever, 
and  express  ideas  firmly  entertained  by  many,  especially  by  those  who  reside  in  habit- 
ual v  infected  places-the  worst  of  all  places  in  which  to  solve  such  a  question. 

TLrea^HhSe  chief  causes  for  the  belief  in  the  spontaneous  origin  of  yellow  fever.  ■ 
Some  moTe  deeply  impressed  by  past  than  by  recent  knowledge,  are  not  able  to  under- 
hand Tata  S^e  may  not  be^  personally  contagious,  in  the  manner  of  small-pox, 
measles  etc  and  yet  may  be  portable  and  communicable,  as  are  trichma,  tape-worm, 
rnhoid  fever  and  cholera.  Asecond  cause  is  the  very  old  one  of  mistaking  those  causes 
tSfavor  the  i^^^^^^^  of  a  poison  for  those  which  originate  it.    Finally,  disbe- 

llet-in  thl  dration  of'the  dormant  vitality  of  disease-poison  is  a  constant  source  of 
error  CoiTect  views  in  respect  to  these  matters  are  of  great  moment  mpractical  san- 
itation and  some  of  the  points  involved  will  receive  brief  consideration. 

The  pSn  of  yellow  fever  must  be,  on  the  one  hand  either  an  inorganic  or  dead 
organic  something,  or  on  the  other  hind  a  living  organism.  Very  few,  if  any,  even 
ofThose  wTo  cl^'eS  t  its  spontaneous  origin,  deny  that  this  poison  has  reproductive 
power  The  function  of  reproduction  is  limited  to  living  organisms  and  such  must  be 
tWature  of  the  poison  of  yellow  fever.  This  conclusion  is  inevitable  unless  it  can 
be  nroved  ei^eS  th^  poison  has  not  the  power  of  self-multiplication  or  that  other 
thanT^dn-  or'^^^^^  have  this  power  ;  and  until  at  least  one  of  these  improbable 
bvDothe^  to  be  true,  science  is  justified  in  both  thinking  and  acting  upon  the 

abovrcoSS^^^  Those  who  demur  to  this  conclusion  demand  ocular  evidence  of 
fhe  o?-rS  ev  deuce  which,  though  most  desirable,  is  no  more  necessary  to  justify 
f  coS^on  thlrche^^^      or  microscopic  evidence  that  the  poison  is  an  inorganic, 

''^HlrTn"^^^^^^  ^^Lockesays,inallthecorporealworldweseenochasms 
or  ^Ls  Our  actual  knowledge  proves  such  gradations  m  the  minute  forms  of  life, 
?ha?To  suppose  other  extra-microscopic  forms  do  not  exist  implies  a  breacli  of  con- 
tinuitv  nSsti^^^^^  the  scale  of  life.  Only  of  late,  a  new  world  has  been  opened 
bv  th  JiSoscor  which  innumerable  forms  of  life,  now  visible,  were  invisible. 

''^'bSTn tKLnce  of  living  organisms,  invisible  to  the  ^^^^^^^^^^^^^^^ 
or  nttiinable  bv  the  microscope,  is  just  as  logical  as  is  the  universal  beliet  m  extra  mi- 
cr'otSo^^  Living  protoplasm  is  ^J-^l^^^^^t^^^^^ 

cules,  and  the  chemical  constituents  of  protoplasm  are  ^^P^oj^^^;^*^,^  ^ 
hence  if  the  size  of  atoms  and  molecules,  and  it  the  least  number  of  these  indispensa 
h?^^t^1brm  an  nd^  living  organism  were  known,  it  would  be  possible  to  de- 

term^ni  how  LSay  b^  miSute'st  organisms.  While  science  is  still  unprepared 
"wer  with  accuracy  anysuchquestiontit  none 

onable  hypotheses,  approximative  conclusions  Avhich  deseiye  to     j>e«er  ^nown 
S?nce  Sir  William  Thompson's  effort  to  determine  the  probable  -size  of  atoms 
Sure  March  31  1870),  numerous  other  researches  have  been  made  on  the  subject, 
in  Sini  to^  almost  inconceivable  minuteness  of  atoms  and  molec^les^ 

The  result?  of  these  researches,  so  far  as  they  concern  the  present  subject  have  been 
S^touct  vely  su^^^  by  one  of  the  very  highest  authorities  m  tl^f  ^/^^ter' ^^vai 

inswuoLiveiv  ^     .    ,  .    anniversary  address,  as  president  of  the  Koyal 

^~S  tt  ultimate  BioIeculcB  of  m 

Irsc^I,;;)  the^  wouia  be  about -^,000  molecules  of  '\<f^}l^jf^„\^^}^f,-^^^^ 
about  Wo  of  albumen.    Heuco  m  order  to  see  tbo  "Itimato  ^<»^t'*j;*\"^>/JoO  fimcs 
bodies,  it  would  be  necessary  to  use  a  magnifymg  power  of  liom  Ml)  to  ^,uuu_h^ 


be  the  rosolvent. 
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greater  tlian  those  we  now  possess.  These,  however,  for  reasons  already  given,  would 
be  of  no  nse  unless  the  waves  of  light  were  some  ^mm  Part  of  the  length  they  are,  and 
our  eyes  and  instruments  correspondingly  perfect.  It  will  thus  be  seen  that,  even 
with  our  highest  and  best  powers,  we  are  about  as  far  from  seeing  the  ultimate  struct- 
ure of  organic  bodies  as  the  naked  eye  is  fi^om  seeing  the  smallest  objects  which  our 
microscopes  now  reveal  to  us.  As  an  illustration,  I  have  calculated  that  with  our 
highest  powers  we  are  as  far  from  seeing  the  ultimate  molecules  of  organic  substances 
as  we  should  be  from  seeing  the  contents  of  a  newspaper  with  the  naked  eye  at  the 
distance  of  a  third  of  a  mile ;  the  larger  and  smaller  types  corresponding  to  the  larger 
and  smaller  molecules  of  the  organic  and  inorganic  constituents."  Further,  "calcu- 
lating then,  from  the  various  data  given  above  (omitted  in  these  citations),  we  may 
conclude  that  a  spherical  particle  onc-icnth  the  diameter  of  the  smallest  speck  that  could 
be  clearly  defined  with  our  best  and  highest  powers  might  nevertheless  contain  no  less 
than  one  viiUion  structural  molecules."  Finally,  Professer  Sorby  says  :  For  the  sake 
of  argument  I  assume  that  gemmules  (a  term  used  in  Darwin's  theory  of  pangenesis), 
on  au  average  contain  (me  million  structural  molecules  of  albumen  and  molecularly 
combined  water.  Variations  in  number,  composition,  and  arrangement  would  then 
admit  of  an  almost  infinite  variety  of  characters.  On  this  supposition  it  would  re- 
quire a  thousand  gemmules  to  be  massed  together  into  a  sphere  in  order  to  form  a  speck 
just  distinctly  visible  with  our  highest  and  best  magnifying  powers." 

Dr.  G.  "W.  Eoyston  Pigott  asserts,  in  a  paper  on  Microscopical  Eesearches  in  High 
Power  Definition,"  pp.  260-278,  Xo.  208,  v.  xxxi,  Procdgs.  of  The  Eoyal  Society,  Dec, 
1880,  that  under  certain  conditions,  which  he  specifies,  the  microscope  may  disclose 
some  particles  ''less  than  the  millionth,"  and  some  filiments  juiriWo  of  an  inch  in  di- 
ameter. But,  even  this  assertion,  if  true,  justifies  those  who  have  been  students  of 
the  phenomena  dependent  on  the  so-called  'infinite  divisibility  of  matter,"  and  who 
are,  at  the  same  time,  familiar  with  such  facts  as  those  now  submitted,  in  condemn- 
ing as  au  ignorant  prejudice  the  view  that  there  cannot  be  any  living  organism  too 
minute  for  disclosure  by  the  microscope. 

It  has  been  wisely  taught  that  the  true  test  of  the  presence  of  a  living  organism 
is,  not  the  microscope,  but  that,  "  when  sown,  it  produces  an  organism,"  and  '^the 
subsidence  experiments"  of  Pasteur  and  Tyndall,  as  also  the  "sunbeam  experiments'^ 
ot  the  latter,  have  conclusively  demonstrated  the  presence  in  both  air  and  liquids 
of  extra-microscopic  particles,  which,  when  sown,  germinated.  It  is  manifest  that 
the  failure  of  the  microscope  to  prove  that  the  causes  of  yellow  fever,  as  also  of 
ty])lioid  fever,  cholera,  &c.,  are  living  organisms,  no  more  disproves  this  than  the 
failure  of  all  the  appliances  of  science  to  prove  that  the  cause  is  an  inorganic  or 
a  dead  substance  disproves  this  conclusion  ;  and  the  mystery  as  to  what  is,  in  truth, 
the  poison,  is  increased  by  supposing  it  au  unknown  inorganic  something,  rather 
than  an  unknown  extra-microscopic  organism.  Should  conclusive  proof  of  the  latter 
ever  be  secured  it  would  become  only  an  additional  illustration  of  nature's  great  law, 
the  destruction  of  living  beings,  one  by  another. 

Discarding  all  opposing  views,  it  remains  certain  that  the  route  to  the  unknown  is 
through  that  which  is  known  ;  and,  granting  our  ignorance  of  the  poison  of  yellow 
fever,  we  arejustified  in  seeking  analogies  for  it  in  the  known  properties,  either  of  any 
other  spreading  disease-poisons,  or  of  objects  allied  thereto. 

These  poisons  are  markedly  characterized  by  one  of  the  most  striking  differences 
between  living  organisms  and  inorganic  or  dead  matter,  viz,  by  the  fact  that  their 
growth  and  reproduction  occur  only  under  special  circumstauces.  They  have  either 
chmatic  limits,  or  are  greatly  influenced  by  climate  ;  they  are,  at  one  time,  narrowly 
localized,  at  another  widely  radiated;  and  they  repeatedly  refuse  to  propagate  under 
circumstancas  apparently  identical  with  those  under  which  they  have,  on  other  occa- 
sions, best  flourished.  All  the  spreading  disease-poisons  seem  to  grow  best  in  decay- 
ing, putrefying  substances,  one  of  the  most  noted  traits  of  the  fungi;  and  in  the 
peculiarity  of  the  circumstances  required  for  the  propagation  of  these  is  also  found 
the  best  analogy  to  the  often  inexplicable  appearance  and  disappearance  of  disease- 
poisons. 

Microscopic  fungi  are  now  known  to  produce  a  largo  number  of  diseases,  such  as 
potato-rot"  in  vegetables  and  p6briue  in  animals;  and  experts  in  cryptogamic  botany 
teach  numerous  facts  apposite  to  the  present  subject.  They  are  "nature's  scavengers," 
and  "are  distinguished  for  their  diftusion,  number,  poisonous  properties,  minuteness 
ot  their  spores,  and  for  their  love  of  darkness,  tainted  soils,  and  heavy  atmospheres." 
There  are  still  a  number  of  them,  which,  though  often  seen  flourishing,  and 
though  the  surrounding  conditions  on  which  this  depends  are  open  to  observation, 
have  defied  numerous,  prolonged,  and  most  careful  attempts  to  solve  the  mystery  of 
their  germination  and  cultivation.  Experiments,  imitating  all  the  apparent  conditions 
under  wliich  they  are  seen  to  flourish,  are  not  followed  by  success,  thus  demonstrating 
tliat  their  growth  depends  on  some  curious  unknown  conditions  associated  with  known 
conditions.  Tlu;  great  majority  of  them  flourish  chiefly  at  the  end  of  summer  and  in 
autumn  ;  some  grow  best  in  air,  others  when  deprived  of  it;  some  require  light,  others 
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darkness ;  many  will  germiuate  only  m  a  humid  atmosphere,  others  must  float  ou 
water,  and  some  must  be  immersed  in  it ;  some  will  germinate  only  in  such  dark, 
damp,  confined  places  as  the  holds  of  ships ;  some  require  such  peculiar  local  condi- 
tions as  immersion  in  a  special  fluid,  for  instance,  dying  in  water  but  flourishing  in 
orange-juice  ;  some  grow  only  in  rotten  wood,  while  others  require  the  bark  and  leaves 
of  living  trees,  even  of  some  special  tree;  some  must  have  a  dung-hill,  and  others  an 
old  damp  carpet ;  in  one  a  crop  can  only  be  secured  by  the  passage  of  the  spores 
through  the  intestines  of  a  horse,  and  their  growth  in  the  expelled  excrement ;  some 
have  appeared  in  places  wholly  excluded  from  the  external  air,  others  in  inorganic 
and  poisonous  solutions  supposed  to  be  destructive  to  vegetable  life  (Cooke  &  Berkely), 
and  so  on,  through  an  infinite  diversity  of  very  peculiar  local  conditions. 

Fungi  are  very  prone  to  shift  their  localities,  at  times  disappearing  from  places 
where  they  once  flourished.  Within  the  last  ten  years  one,  the  "puccinia  malva- 
cearum,"  was  imported  from  Australia  to  England,  and  in  1874  it  was  spreading  so 
violently  that  it  was  feared  hollyhocks  would  be  exterminated.  No  one  knows  how 
or  when  it  was  imported,  but  since  Australia  was  known  to  be  its  habitat  no  one  has 
supposed  that  it  originated  de  novo  in  England.  Fungi  have  three  additional  peculi- 
arities worth  noting.  Some  ''have  in  a  high  degree  the  curious  property  of  destroying 
their  own  reproductive  powers,  or  of  poisoning  against  themselves  the  soil  in  which 
they  grow,"  and  thus  serve  to  account  for  their  sudden  disappearance  after  years  of 
prevalence,  and  for  their  subsequent  reappearance.  ''Some,  which  are  generally 
eaten  with  safety,  become  through  the  influence  of  climate  poisonous,  and  some  of  the 
poisonous  kinds  become  esculent."  Some  are  alleged  to  be  poisonous  when  developed 
at  night,  but  hurtless  if  developed  by  day ;  and  at  times  the  poisonous  principle  is  so 
volatile  and  fugacious  that  drying,  boiling,  or  macerating  the  fungus  in  weak  solu- 
tions causes  its  poison  to  disappear.  Further,  "recent  investigations  tend  to  confirm 
the  distinct  specific  characters  of  the  species  found  on  different  plants,  and  to  prove 
that  the  parasite  of  one  host  will  not  vegetate  on  another,  however  closely  allied." 
Since  this  is  true  of  the  parasites  which  attack  animals  as  well  as  vegetables,  it  is 
possible  that  a  special  parasite  might  be,  as  is  yellow  fever,  more  partial  to  man  than 
to  inferior  animals,  and  more  partial  to  a  white  than  to  a  black  man.*  An  additional 
fact  concerning  the  lowest  microscopic  organisms,  and  of  interest  in  the  present  con- 
nection, is  recorded  by  Dr.  W.  W.  Cheyne,  who  says  (p.  124,  British  Medical  Journal, 
July  24,  1880,)  "I  have  demonstrated  that,  though  many  forms  of  organisms  will  not 
survive  if  introduced  into  a  healthy  animal,  yet  if  an  animal  be  previously  in  a  state 
of  ill  health,  these  forms  of  organisms  are  not  destroyed,  but  may  be  found  alive  in 
the  blood  or  tissue."  Finally,  as  to  vegetable  parasites,  the  following  two  facts  have 
a  bearing  on  the  problems  of  yellow  fever.  Pasteur,  Greenfield,  Buchner,  and  others 
have  proved  that  the  most  virulent  germ-poisons  can  be  so  cultivated,  especially  by 
free  exposure  to  oxygen,  that  their  virulent  properties  can  be  "attenuated"  or  ren- 
dered even  innocent,  and  vice  versa.  And,  since  some  vegetable  ferments,  such  as  the 
microscopic  mycoderma  aceti,  give  rise  to  different  products  which  vary  with  the 
different  conditions  to  which  they,  in  their  growth,  may  be  subjected,  it  is  not  im- 
probable that  some  diseases  may  be  caused,  not  primarily  by  the  organism  itself,  but 
secondarily  by  its  products,  even  by  some  special  product,  which  is  developed  only 
when  the  organism  is  subjected  to  the  peculiar  conditions  requisite  for  this  special 
product. 

it  is  worthy  of  note  that  a  number  of  animal  parasites  are  now  known  which 
pass  through  several  stages  of  development,  each  stage  requiring  its  own  special  and 
peculiar  favorable  conditions,  and  that  in  only  one  of  these  stages  does  it  cause 
disease.  Bots  in  the  horse  are  parasites  only  in  the  larval,  and  not  in  the  pupal  nor 
in  the  matured  stage.  The  larvae  of  the  tape-worm  infest  certain  animals,  and  must 
be  eaten  by  other  animals  to  develop  into  maturity.  The  egg  of  the  thorn-headed 
worm  of  the  hog  develops  in  a  crab ;  this  must  be  eaten  by  a  fish,  and  this  by  a  hog,  to 
gain  the  stage  of  maturity.  The  "rot"  in  sheep  is  due  to  the  fluke-worm,  the  eggs  oi 
which  require,  for  their  first  stage  of  development,  that  they  should  be  eaten  by  a  fresh- 
water snail.  In  all  instances  the  undeveloped  eggs  are  harmless.  It  is  also  noteworthy 
that  the  periodical  occurrence  of  yellow  fever,  says  Reynolds'  System  of  Medicine,  "has 
its  i)arallel  in  a  fact  well  known  to  the  students  of  the  diatomacte  and  dermidiac£e, 
namely,  that  particular  species,  which  are  known  to  exist  in  a  definite  pond  or  pool  one 
season,  may  at  another  season  be  replaced  by  forms  never  before  detected  in  the  same 
spot,  while  again  the  original  species,  under  favorable  and  often  unaccountable  circum- 
stan(;cs,  reappear  after  the  lapse  of  a  certain  time."t 

Preceding  facts  have  not  been  presented,  nor  are  they  claimed,  to  prove  that  the 

Kosli  loportetl  in  1878  that  the  bacillus  scpticemioj.  so  fatal  to  tlic  houso-mouso,  had  no  effect  ou  the 
vory  closely  allied  field-mouse.  , 

t  Greissiiisrer  plotters  the  followinfj  irutli,  and  pregnant  warning :  "A  scries  of  years  often  pass  dur- 
ing wliich  yellow  fever  is  scarcely  observable  in  the  very  places  it  specially  frequents;  and  this,  thougb 
there,  may  l)c  no  (litlerenco  in  the  going  and  coming  of  unacclimated  sti  angers.  Tlien  there  is  rejoicing 
over  (lie  ]»icsum(!d  disappearance  and  destruction  of  the  disease,  and  a  triumph  of  sanitary  police  over 
it  is  otten  claimed." 
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poisou  of  yellow  fever  is  a  parasite ;  but,  to  show  ttiat  some  of  the  mysterious  phenom- 
ena of  the  unknown  and  invisible  poison  of  yellow  fever  have  their  counterparts  in 
similar  phenomena  of  known  and  visible  living  organisms;  to  point  out  how  peculiar 
may  be  the  local  conditions  requisite  to  their  growth ;  and  to  prove  that  our  ignorance 
as  to  these  phenomena  and  conditions  in  the  one,  which  is  unknown  and  invisible,  is 
no  greater  than  in  the  other,  though  well  known,  very  visible,  and  subjected  to  cir- 
cumstances much  more  favorable  for  elucidation  by  scientific  research.  Such  facts 
enable  us  better  to  understand,  among  other  things,  why  the  poison  of  yellow  fever 
should  much  more  frequently  fail,  than  it  succeeds,  to  propagate  when  im'ported ;  the 
success  or  failure  depending  on  some  perhaps  most  trifling,  though  disastrous  contin- 
gency. The  failures,  difficulties,  and  successes  attending  the  domestication  of  numer- 
ous vegetables,  animals,  and  disease-poisons,  when  transplanted  to  foreign  localities, 
is  well  known,  and  this  view  of  the  poison  of  yellow  fever  better  accords  with  pres- 
ent knowledge  than  the  view  which  assigns  it  a  spontaneous  origin  In  fine,  Dr.  Alf. 
Carpenter  well  observes,  "there  is  nothing  more  curious  or  out  of  the  way  in  the  rise 
and  fall  of  epidemics  than  there  is  in  the  abundance  or  scarcity  of  certain  forms  of 
vegetable  life,  according  as  the  season  is  dry  or  moist,  or  hot  or  cold,  and  according 
as  the  material  required  for  its  nourishment  is  abundant  or  the  contrarv"  CBr.  Mdl 
Journl.,  Oct.,  1879). 

Since  success  in  the  execution  of  sanitary  measures  largely  depends  on  the  unanim- 
ity with  which  they  are  advocated,  it  becomes  an  important  duty  to  strive  to  throw 
light  on  every  difference  of  opinion  which  leads  to  difference  of  sanitary  practice. 
One  of  the  most  important  issues  respecting  yellow  fever  is  its  true  relationship  to 
local  conditions;  whether  both  the  origin  and  the  propagation,  or  only  the  propao-a- 
tion  of  the  poi.son,  depend  on  these  ?  In  addition  to  reasons  already  stated  against 
sach  an  origin,  it  seems  incredible  that  any  migratory  disease  can  thus  originate;  in- 
credible that  the  local  conditions  of,  for  instance,  Natchez  in  1878  should  fail  to  origin- 
ate that  which  the  local  conditions  of  towns  adjacent  to  and  encircling  it  did,  as  is 
claimed,  readily  and  abundantly  originate.  There  is  no  such  difficulty  in  crediting 
that  the  presence  or  absence  of  the  disea-se  depends  primarily  on  the  importation  ot 
its  poison,  and  secondarily,  on  the  presence  of  such  local  conditions  as  may  be  necessary 
lor  its  propagation.  The  chief  obstacles  to  .this  belief  are,  the  frequent  inability  to 
prove  importation,  and  disbelief  in  the  power  of  resistance  and  in  the  dormant  vitalitv 
of  the  poison.  Evidences  of  the  presence  of  the  poison  having  disappeared  for  weeks, 
months  or  years,  it  is  deemed  improbable,  even  impossible  by  many,  that  the  ])oison 
should  still  be  present,  only  awaiting  favorable  local  conditions  for  its  reproduction. 
Hence,  on  reappearance  of  the  disease,  those  thus  incredulous  deem  it  manifest  that 
the  poison  must,  in  the  absence  of  proof  of  its  reimportation,  have  had  a  local  origin. 
Aow,  it  IS  important  to  remember  that  this  absence  of  proof  is  negative  evidence,  of 
which  no  amount  can  countervail  one  single  instance  of  positive  proof,  and  that  this 
absence  of  proof  occurs  most  frequently  in  the  largest  and  most  frequentlv  infected 
cities,  such  as  Havana,  Vera  Cruz,  and  New  Orleans.  But,  the  larger  a  city  the 
greater  and  more  complicated  is  its  intercourse,  and  this  condition  necessarily  increase^ 
the  difficulty  of  determining  the  time  when,  and  the  mode  by  which,  even  laro-e  and 
tamiliar  oljjects  are  imported  or  exported,  much  more  of  an  invisible  and  inappreciable 
poison.  Every  inhabitant  of  a  small  village  may  easily  know  when  and  how  an  un- 
usnal  bunch  of  bananas  was  introduced,  while  such  a  circumstance  in  a  laro-e  city 
would  be  known  to  very  few,  and,  if  the  fruit  proved  poisonous,  would  be  probablv 
3ontined  to  these  few.  Hence,  the  introduction  of  a  disease-poison,  as  of  yellow  fever 
into  a  small  village,  is  generally  more  easily  traced,  though  its  physicians  may  have 
ao  experience  in  the  disease,  than  in  a  large  city,  however  experienced  its  physicians, 
though  this  seems  a  self-evident  truth,  none  the  less,  many  have  been  and  continue 
.0  be  misled  by  the  fallacy,  in  a  matter  of  this  nature,  that  those  who  have  had  most 
experience  in  the  disease  were  the  best  judges,  and  that  their  failure  to  prove  impor- 
ation  deserves  more  consideration  than  the  alleged  proof  to  the  contrary,  of  the  inex- 
perienced; however,  evidence  of  the  inexperienced,  taken  under  most  favorable  coudi- 
lons,  18  often  entitled  to  far  more  weight  than  the  evidence  of  the  most  experienced 
auen  under  unfavorable  conditions.  But,  if  all  these  objections  to  absence  of  proof 
)e  tnrust  aside  as  valueless,  the  conclusion  arrived  at,  that  a  reimportation  of  poison 
3  necessary  to  account  for  every  reoccurrence  of  the  disease,  is  not  supported  bv  our 
)re8ent  knowledge  of  disease-poisons;  for,  as  will  now  be  shown,  this  knowledge  fully 
istines  us  in  believing  that  the  poison  of  yellow  fever  posses.ses,  like  other  disease- 
)oi8ons,  great  powers  of  resistance  to  time,  and  to  other  destructive  influences. 

rnor  to  the  consideration  of  this  subject,  as  it  concerns  disease-poisons,  whether 
^nown  or  as  yet  unknown  to  consist  of  living  organisms,  some  suggestive  facts  respect- 

yr^Jf^'''^'^'  ^^^^^  ^^"^  ^""^  necessarily  associated  wiih  disease,  at  least  of  man,  will 
'e  nieniionea. 

vI^cA  V'""!?""^''^  duration  of  the  dormant  vitality  of  seeds  is  well  known,  and  is  illus- 
raiea  by  the  tamiliar  and  extreme  instance  of  the  growth  during  this  centurj^  of  wheat 
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obtained  from  an  Egyptian  mummy  buried  many  hundreds  of  years  ago.  *    Sir  Henry 
Holland  teaches  that  "there  is  reason  to  presume,  upon  various  evidence,  that  the 
simpler  and  more  minute  the  form  of  organization,  the  greater  the  faculty  of  retaining 
life  in  a  dormant  state."    He  states,  that  since  completely  organized  infusoria  can  be 
restored  to  life  after  long  apparent  extinction,  their  ova  may  be  supposed  even  more 
retentive  of  life ;  and  he  refers  to  an  instance,  reported  by  Ehreuberg,  to  the  effect,  that 
he  had  obtained  certain  microscopic  living  organisms  from  dry  earth,  had  laid  them 
away  in  his  writing-desk,  and  at  the  end  of  four  years  had  revived  them  by  immer- 
sion in  water.    When  an  animal,  as  highly  organized  as  a  bed-bug,  can  pass  a  year 
without  food,  Ehrenberg's  statement  demands  very  little  from  our  credulity.    It  is  a 
notable  fact,  that  the  persistence  of  life  in  the  bacteria  or  germs  which  cause  those  , 
contagious  processes  known  as  fermentation  and  putrefaction,  should  depend  in  many  , 
on  the  absence  (especially  in  those  causing  fermentation),  in  some  on  the  presence,  of 
air,  thus  giving  rise  to  Pasteur's  two  classes,  of  aerobic  and  anerobic  germs.    Tyn-  | 
dall  asserts  that  cold  only  benumbs  bacteria,  which  even  if  frozen  to  0°  F.,  will  revive  i 
at40O;  and  Fisch's  experiments  proved  that  they  could  be  subjected  to  still  greater 
cold  without  losing  reproductive  power.    While  heat  kills  them,  none  the  less,  the  i 
spores  of  some  fungi  can  resist  boiling  water,  and,  as  is  alleged,  even  caustic  lime,  i 
Dallinger  and  Drysdale  have  demonstrated  that,  while  living  septic  monads  arej 
killed  by  a  heat  of  140°,  the  spores  of  one  variety — which  are  so  minute,  that  they  | 
cannot  be  seen  by  the  highest  powers  of  the  microscope,  except  in  mass — are  capable , 
of  germinating  after  beiug  subject  to  a  heat  of  300°  for  ten  minutes.t    The  ''dry  rot" 
fungi  of  decaying  wood  are  well  known ;  and  recent  experiments  have  proved  that  ^ 
''the  temperature  at  which  dry  rot  proceeds  most  rapidly  is  80°  F.,  at  90°  it  is  slower, , 
100°  still  slower,  and  at  110°  to  120°  is  generally  arrested.    Its  progress  is  rapid  at, 
50°,  slow  at  36°,  and  is  arrested  at  32°;  but  will  return  if  the  temperature  is  again 
raised  to  50°"  (T.  A.  Britton).    Dr.  Alf.  Carpenter  reports  (Br.  Medl.  Jour.  Oct.,  1879)/, 
that  the  germ  of  "potato  blight"  lies  long  dormant  in  the  soil,  ready  to  proi)agate;, 
their  spores  resist  heat,  cold,  sunshine,  rain,  and,  for  a  short  time,  even  boiling  water 
their  development  is  arrested  by  sunlight  and  dry  winds,  and  necessitates  moisture, ; 
absence  of  sunlight,  and  excess  of  carbonic  acid.    The  poison  of  "swine  plague,"  or: 
"hog-cholera,"  or  "pneumo-enteritis"  of  the  pig  "loses  nothing  in  potency  by  freez-', 
ing,  nor  by  preservation  for  one  or  two  months  closely  packed  in  dry  bran,"  as  proved' 
by  direct  experiments ;  while  "there  is  good  reason  to  believe  that  its  power  may  be  re-; 
tained  for  a  year  or  more.    The  poison  in  time  loses  its  power,  if  kept  in  putrefying, 
fluids  or  substances."    (Rept.  on  Dis.  of  Swine,  U.  S.  Dept.  Agricult.,  1879.) 

Reverting  now  to  the  disease-poisons  of  man,  and  first  to  those  proved  to  be  due  tOi 
living  organisms,  few  facts  of  interest  in  the  present  connection  are  found  recorded,, 
except  as  to  that  disease  which  is  unfortunately  designated  by  many  different  name8,i 
among  which  arc  splenic  fever,  charbon,  and  anthrax.  However,  as  to  one  otheij 
disease,  Tinea  tons  urans,  Aitken  reports  that  it  may  bo  absent  for  years  from  work-, 
houses  and  other  such  favorite  habitats,  and  then  reappear  without  apparently  anyj 
fresh  importation.  •  i 

Respecting  splenic  fever  or  charbon,  and  its  germ,  the  bacillus  anthracis,  the  fol^ 
lowing  facts  are  reported :  Dr.  Alf.  Carpenter  states  that  this  latent  poison  remained,^ 
in  one  instance,  for  three  and  a  half  years  localized  in  one  stable.    Prof.  John  IS^ 
Mitchell  reports  that  in  hides  this  poison  resists  the  process  of  tanning,  prolongdH 
boiling,  and  caustic  lime.  Bollinger  (Ziemssen's  Cyclop. )  asserts  that  six  months  aft^H 
the  death  of  an  animal  by  this  disease  its  hide,  soaked  in  a  pond,  infected  tweni|H 
sheep  washed  in  this  pond,  a  saddler  who  worked  on  the  hide,  and  two  horses  weai« 
ing  the  harness  made  of  it ;  he  farther  teaches  that  while  the  freezing  temperaturj 
renders  this  poison  dormant  and  inert,  as  is  the  case  in  "other  Saprogenic  bacteria^B 
yet,  that  even  if  the  temperature  be  reduced  to  0°  F.,  the  vitality  of  the  poison  is 
destroyed,  for  it  will  revive  if  subjected  to  the  requisite  higher  temperature.  Ewa^H 
also  asserts,  as  a  result  of  his  experiments,  that  the  bacillus  anthracis  may  be  l^^.vH 
nearly  at  the  freezing  point  without  being  destroyed.    Davaine  has  successfully  i^H 
oculated  the  dried  poison,  22  months  old,  of  this  disease.    Pasteur  has  successful^B 
inoculated  the  disease  after  two  years'  cultivation  of  the  original  germs;  and  in  18^H 
he  announced  to  the  Academy  of  Medicine,  Paris,  "Charbon,  septicaemia  and  chicke^H 
cholera  exist  in  the  state  of  germs  bottled  in  my  laboratory.    At  will,  during  the  la^H 
two  years,  for  the  two  first,  and  for  several  months  for  the  third,  these  germs,  alwa^B 
ready,  can  be  poured  out  for  new  inoculations  and  new  deaths."    Ho  farther  insis^^B 
that  very  different  conditions  are  required  for  the  cultivation  of  different  germs ; 

*The  iTiodea  of  distribution  of  disease-poisons  are  as  interesting  as,  and  more  obscure  than,  those;^H 
plants.  On  tliis  subject,  and  on  the  dormant  vitality  of  seeds,  Darwin  contributes  this  interesting  ta<^H 
"Professor  Newton 'sent  mo  the  leg  of  a  red  legged  partridge  which  had  been  wounded  and  could 
fly,  with  a  ball  of  earth  adhering  to  it  Aveitihii)g  six  and  a  half  ounces.  The  earth  had  been  kept  ia|M 
three  years,  bnt  when  broken,  watered,  and  placed  under  a  bell  glass,  no  less  than  eighty- two  plai^H 
sprung  from  it."  J^H 

t  However,  there  is  little  renson  to  doubt  that  a  heat  of  300°  F.  is  destructive  to  disease-poisons  g^jH 
erally,  and  is  therefore  one  of  the  most  trustworthy  disinfectants.  vjH 


ANNUAL  EEPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH.  123 


instance,  Ifbat  the  ''cliarbou-bacteria"  would  grow  well  in  an  infusion  of  Iieor-yeast, 
while  the  organisms  of  chicken-cholera  would  not  grow  in  this,  but  best  in  chicken 
soup. 

Dr.  J.  S.  Billings  reports  that  Koch  ''found  that  the  bacteroidal  forms  of  bacillus 
anthracis  observed  in  the  blood  usually  died  in  a  few  days,  but  that  the  spores  retain 
their  vitality  for  at  least  four  years."  Tyndall  reports  that  "  Cohn  permitted  the  dried 
blood  to  assume  the  form  of  dust,  wetted  this  dust,  allowed  it  to  dry  again,  permitted 
it  to  remain  for  an  indefinite  time  in  the  midst  of  putrefying  matter,  and  subjected  it 
to  various  other  tests.  After  keeping  the  spore-charged  blood,  which  had  been  treated 
in  this  fashion  for  four  years,  he  inoculated  a  number  of  mice  with  it  and  found  its 
action  as  fatal  as  that  of  blood  fresh  from  the  veins  of  an  animal  suffering  from  splenic 
fever.  There  was  no  single  escape  from  death  after  inoculation  by  this  deadly  con- 
tagium.  Uncounted  millions  of  these  spores  are  developed  in  the  body  of  every  an- 
imal which  has  died  of  splenic  fever,  and  every  spore  of  these  millions  is  competent  to 
produce  the  disease." 

James  Law,  professor  of  veterinarv  medicine  in  Cornell  University,  reported  (p.  455, 
No.  4,  V.  2,  United  States  National  Board  of  Health  Bulletin,  July  24,  1880)  as  fol- 
lows: ''Cooking  is  a  very  insufficient  protection,  as  the  resting  spores  have  been 
shown  to  survive  a  boiling  temperature,  and,  in  particular  cases,  even  300°  F.,  and  a 
whole  family  were  poisoned  in  Aberdeen,  Scotland,  by  the  beef  that  had  been  boiled 
for  hours  in  broth.  Further,  and  contrary  to  what  holds  with  most  other  forms  of 
virus,  it  is  not  essential  that  the  skin  should  be  broken  in  order  to  its  absorption,  and 
numerous  instances  can  be  adduced  in  which  fatal  results  followed  when  it  was  de- 
posited on  the  sound  skin.  Frost  has  no  influence  on  its  potency,  and  I  have  known 
a  number  of  animals  fatally  infected  by  licking  the  frozen  blood  of  a  stoneboat  when 
the  temperature  was  below  zero.  Nor  is  time  nor  putrefaction  to  be  relied  on  ;  I  have 
known  cattle  to  perish  promptly  after  lapping  the  liquids  that  leaked  from  a  grave  in 
which  an  infected  carcass  had  been  buried  nearly  a  year  before.  I  have  further  known 
pastures  on  which  the  disease  had  been  developed  for  the  first  time  in  the  memory  of 
the  inhabitants  maintain  their  infecting  qualities  for  six  years  in  succession  and  to 
yield  hay  which  continued  to  infect  animals  when  fed  to  them  at  a  distance  from  such 
pastures.*  Still  more  recently,  Pasteur  has  reported  as  follows:  "Recently  we  dis- 
covered them  [tJie  bacilla  anthracis],  in  pits  in  which  animals  dead  of  splenic  fever 
Lad  been  buried  for  twelve  years,  and  their  culture  was  as  virulent  as  that  from  an  ani- 
mal recently  dead." 

In  respect  to  this  disease  there  are  two  other  alleged  facts  of  interest  to  the  student 
who  is  seeking  better  to  understand  the  nature  of  an  unknown  poison  through  knowl- 
edge of  the  conduct  of  known  poisons.  The  British  Medical  Journal  (June,  1879)  re- 
ports that  Davaine  has  found  that,  inoculating  with  the  same  septic  fluid,  the  quan- 
tity necessaryto  kill  a  guinea  pig  was  100  to  200  timesmore  in  winter  than  in  summer. 
Pasteur  reports  that  birds  are  insusceptible  to  this  poison,  because  their  temjierature 
is  too  high;  and  that  lie  has  proved  this  to  be  the  case  by  immersing  chickens  (their 
normal  temperature  being  39°  C.)  in  baths  at  25°  C.  and  at  30°  C.  and  then  inoculating 
them,  with  the  result  that  in  the  former  case  the  chickens  die  in  36  to  48  hours,  but 
survive  in  the  bath  at  30°  C. 

Attention  is  now  called  to  similar  facts  referring  to  those  disease  poisons  which  have 
not  been  proved  to  be  living  organisms;  first,  as  to  those  poisons  generally  tei'med 
contagious;  second,  as  to  tbosc  which  though  not  contagious  are  communicable  and 
portable,  and  have  been  termed  miasmatic  contagious  poisons;  and,  third,  as  to  yellow 
fever. 

Although  the  powers  of  resistance  of  the  jnost  familiar  contagious  poisons,  as  of 
small-pox,  scarlatina,  and  measles,  are  generally  admitted,  very  few  definite  authentic 
statements  as  to  such  i)owers  have  been  found. 

Dr.  R.  0.  Doremus  (referring  probably  to  the  poison  of  erysipelas  and  puerperal  fever) 
reports  that  at  one  time  the  walls  of  the  old  New  York  hospital  were  scraped  in  vain 
to  rid  it  of  infectious  disease-poison,  for  the  very  stones  were  impregnated;  and  that 
in  the  numerous  cases  where  the  wooden,  plaster,  brick,  or  stone  walls  of  inhabited 
•jtructures  do  become  saturated,  as  it  were,  with  the  poison,  there  are  only  two  rem- 
xlies— eitber  the  heroic  employment  of  the  most  potent  chemical  disinfectants,  or  to 
■'break  down  the  house,  the  stones  of  it,  and  the  timbers  thereof,  and  carry  them  forth 
ynt  of  the  city  into  an  unclean  place."  The  i)Ower  of  vaccine  virus  to  be  transmitted, 
without  apparent  loss,  through  hundreds  of  persons  is  well  known ;  it  is  also  taught 
chat  while  this  power  is  lost  after  exposure  of  this  poison  to  a  heat  of  about  140'^  F., 
yet  that  it  is  not  injured  by  intense  cold;  and  vaccine  lymph  has  maintained  its  full 
;  power  for  seven  and  even  nine  years  after  preservation  by  the  method  of  Dr.  Husband, 
)f  Edinburgh  (pp.  17,  18,  25  of  John  Simons'  "  Second  Report,  Public  Health,"  Loudon, 
Ir^CO).    Grisolle  teaches,  as  to  the  poison  of  small-pox,  that  "  this  virus  can,  in  certain 

"Professor  Law  also  asserts  (p.  454)  "that  the  cooking  of  tuberculous  matter  pives  no  rcuaianteo  of 
irotftction.  as  tlculi  is  a  poor  comlnctor  of  heat,  and  tubercle  that  liail  been  boih;d  from  a  (luarter  to  half 
'T>  liour  had  readilv  infected  a  numljer  of  annuals  that  partook  of  it." 
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conditions,  preserve  its  power  during  several  years — some  say  ten,  twenty,  even  thirty 
years.  In  fact,  cases  are  reported  of  grave-diggers  being  infected  in  exhuming,  after 
such  long  intervals,  the  bodies  of  those  who  died  with  small-pox.  However,  such  state- 
ments should  be  accepted  with  the  greatest  reserve."  The  tenacity  of  the  poison  of 
scarlet  fever  is  well  known;  it  clings  long  to  rooms  and  houses,  even  for  many 
months."  Ziemssen's  Cyclopaedia  reports  instances  of  dormant  vitality  for  two,  five, 
fourteen,  and  eighteen  months:  and  the  destruction  of  the  poison  by  a  drv  heat  of 
212"  F.* 

While  many  more  persons  are  susceptible  to  the  poison  of  measles  than  of  scarlet 
fever,  yet  it  is  admitted  by  all  that  the  vitality  and  tenacity  of  the  former  is  much 
less  than  of  the  latter.  Dr.  Home,  of  Edinburgh,  experimenting  in  1758,  found  that 
"  rags  soaked  in  blood  retained  their  infective  properties  only  ten  days."  How  lonj 
this  poison  may  remain  active  in  clothing  and  such  objects  is  unknown. 

The  poisons  of  cholera  and  of  typhoid  fever  are  the  most  important,  and  to  yellow  fever 
the  most  closely  allied,  of  those  disease-poisons  which  are  non-inoculable,  yet  trans- 
missible, and  are  now  classified  as  miasmatic-contagious  poisons ;  being  characterized,, 
apparently,  by  the  peculiarity  that,  while  they  come  from  a  sick  person,  they  yet  re| 
quire,  outside  of  the  body,  favorable  conditions  for  further  change  or  development 
before  acquiring  any  infective  poisonous  power.t  The  resistance  of  these  poisons  will 
now  be  considered. 

Dr.  B.  W.  Richardson,  the  distinguished  physiologist  and  experimenter,  teaches, 
"almost  all  the  organic  poisons  [among  which  yellow  fever  is  especially  named]  are' 
preservable  by  cold.  We  can  keep  them  any  length  of  time;  in  fact,  I  should  think' 
there  is  no  limit  to  the  preservation  of  them  by  extreme  cold.  We  have  seen  this 
illustrated  on  a  large  scale  in  northern  capitals,  where  these  poisons  have  been  locked 
up  for  months  by  the  cold.  The  poison  of  cholera  in  St.  Petersburgh  has  been  locked; 
up  in  the  snow  for  a  whole  winter,  and  on  the  solution  of  the  snow  the  poison  has  be-, 
come  active  by  being  carried  in  the  surrounding  streams  and  taken  into  the  drinking, 
water."  Dr.  Vanderpoel  refers  to  the  poison  of  cholera  having  remained  dormant,  on, 
one  occasion  in  Russia,  for  two  years;  and  Dr.  Macnamara  asserts  that  if  fresh  chol- 
era dejections  be  dried  and  protected  from  moisture  they  retain  their  poisonous  activity, 
for  years.  It  is  a  fact  familiar  to  all  who  have  any  experience  or  knowledge  of  choi- 
era,  that  once  introduced  into  a  place  it  is  prone  to  linger  several  successive  years,  as 
in  Cuba,  4  years,  1833-1836,  6  years,  1850-1855,  and  4  years,  1867-1870,  repeatedly, 
declining,  even  disappearing  for  months,  then  reappearing  with  renewed  violence. 
Such  occurrences  must  be  due  either  to  rei)eated  fresh  importations  or  to  the  vitality 
of  the  poison  persisting  through  repeated  stages  of  dormant  vitality  ;  attending  cir- 
cumstances favor  the  latter  more  than  the  former  view. 

Similar  facts  are  recorded  as  to  the  poison  of  typhoid  fever.  Dr.  Rochester  is  not! 
alone  in  reporting  [pp.  134,  Trans.  Amr.  Medl.  Assn.,  1879]  that  he  has  observed  sev-' 
eral  instances  of  this  disease  which  coald  be  traced  to  no  other  source  than  ice,  and| 
therefore  that  this  poison  "is  not  destroj'cd  or  impaired  by  freezing." 

Dr.  Cayley,  in  his  recent  admirable  "Croonian  lectures"  on  this  disease  (British; 
Medical  Journal,  March,  1880),  states  that  its  poison  in  a  large  running  body  of  water;* 
freely  exposed  to  the  air,  is  apparently  soon  rendered  inert,  while  in  close  confinecL 
situations  it  retains  its  activity  for  an  indefinite  time.  He  also  reports  two  remarkable 
instances  of  the  potency  of  the  poison  after  wonderful  dilution,  for  instance:  an  epi- 
demic in  1872,  at  Furlenthal,  in  the  Jura  Mountains,  was  manifestly  due  to  some  0^ 

*  The  notable  resemblances,  in  certain  particulars,  in  the  conduct  of  the  poison  of  scarlatina,  a  dis- 
ease with  which  physicians  in  tropical  America  have  little  experience,  and  of  yellow  fever  deserve  to 
be  remembered.  "  Sometimes  epidemics  of  scarlet  fever  are  not  coincident  in  neighboring  localities, 
connected  by  constant  intercourse,  a  proof  that  in  this  question  local  conditions  play  an  important 
part,  and  are  frequently  of  determining  influence."  "It  has  often  been  noticed  that  while  scarlatina 
attacks  one  village  with  severity,  a  neighboring  locality,  in  spite  of  the  active  intercourse  between 
them,  remains  entirely  free,  or  suffers  very  mildly  from  it ;  this  fact  has  freciuently  been  used  as  an  argu- 
ment against  the  indisputable  contagiousness  of  scarlatina.  We  meet  with  it  in  the  etiology  of  typhoid 
fever  and  cholera,  and  explain  it  by  conditions  of  the  subsoil,  essentially  independent  of  any  human 
agency.    The  same  explanation  might  serve  in  the  case  of  scarlatina."  ' 

Sporadic  cases  of  scailatina  often  occur,  "appearing  to  have  had  no  local  or  temporary  connection^ 
whatsoever  with  others,  which  fact  has  given  rise  to  the  opinion  that  scarlatina  could  originate  spon- 
taneously through  the  agency  of  certain  unknown  atmospheric  and  telluric  influences."  "Observations 
on  the  origin  and  spread  of  epidemics  of  scarlatina  continue  to  prove  the  paramount  importance  of  per- 
sonal intercourse.  Though  we  cannot  understand  why  this  intercourse  in  a  few,  or  even  in  many 
cases,  has  not  been  followed  by  a  marked  spread  of  the  poison,  we,  at  the  same  time,  cannot  shut  our 
eyes  to  the  fact  that  in  the  majority  of  cases  it  is  the  only  causal  factor  which  we  are  able  to  demon- 
strate." "Scarlatina,  to  a  greater  degree  than  perhaps  any  other  disease,  appears  at  one  time  in  the 
form  of  a  si^vere,  at  another  in  the  form  of  a  mild  epidemic,  and  the  same  variation  is  noticed  in  the 
sporadic  cases."    (Extracts from  the  article  on  scarlatina  in  Ziemssen's  Cyclop.) 

t  However  probable,  it  has  not  yet  been  proved  that  the  poison  of  yellow  fever  is  reproduced  in  the 
human  body  and  comes  liom  tlie  sick  :  some  able  tliinkers  believe  that  it  is  reproduced  exclusively  out- 
side of  tlui  body,  that  a  sick  man  is  no  more  dangerous  than  a  healthy  one  coming  from  an  infected 
place,  and  that  both  are  dangerous  for  the  same  cause  as,  in  the  same  way  as,  and  to  less  extent  than 
bundles  of  old  dotlies,  bedding,  baggage,  &c.  If  the  former  view  be  correct,  yellow  fever  would  re- 
semble choler.'i  and  typhoid  fever,  but  if  the  latter  be  true,  then  yellow  fever  would  bo  the  only  known 
specitic  spreading  disease  thus  characterized. 
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he  Tvater  of  a  large  stream,  which  had  received  typhoid  stools,  percolating  many 
:honsands  of  feet  under  a  mountain  to  the  fountains  of  the  adjacent  village  of  Furlen- 
hal ;  and  an  epidemic  in  1879  at  Caterham,  England,  was  traced  conclusively  to  a  few 
jplashings  from  a  bucket  containing  typhoid  stools  into  the  immense  reservoir  of  the 
ivater-works.  Dr.  Cayley  further  cites  instances  wherein  the  poison  remained  dormant 
line  months  and  even  two  years.  Liebermeister  states  that  this  poison  has  been 
)roved  to  lie  dormant  at  least  nine  months,  and  that,  since  in  one  instance  six  cases 
)eeiirred,  at  intervals  in  one  house  during  eight  years,  it  is  probable  that  the  poison 
•an  lie  dormant  from  at  least  one  to  two  years. 

Many  similar  facts  are  recorded  as  to  yellow  fever,  some  of  which  will  now  be  jjre- 
;euted.  Outbreaks  of  yellow  fever  on  vessels,  weeks  and  mouths  after  having  touched 
it  some  habitat  of  the  disease,  or  after  having  been  otherwfse  subjected  to  infection, 
lave  occurred  so  frequently  as  to  give  rise  to  the  belief  in  the  spontaneous  origin  of 
rellow  fever  in  ships.  Unlbrtunately,  for  present  purposes,  these  cases,  for  the  most 
)art,  are  not  reported  with  sufficient  precision  respecting  either  dates  or  other  essen- 
ial  details.  However,  numerous  cases  are  on  record  proving  that  the  poison  may 
■emain  dormant  from  two  to  three  months.  Repeatedly  has  "a  ship  epidemic,  inter- 
•upted  by  a  voyage  into  cold  latitudes,  as  Newfoundland  and  Cape  Horn,  reappeared 
wo  or  three  months  after  its  interruption."  The  most  recent  alleged  instance  of  this 
and  (except  the  instance  of  58  days'  dormancy,  cited  in  chapter  VII)  occurred  on  the 
Jnited  States  steamer  Plymouth,  reported  by  its  surgeon  to  have  been  "altogether  a 
)articularly  clean  ship,"  but  the  inner  planking  and  the  beams  and  knees  were,  in 
nany  places,  badly  decayed.  The  Plymouth  coaled  at  St.  Thomas  (where  there  was  yel- 
ow  fever,  October  21  to  25,  1878;  then  visited  on  the  25th  the  adjacent  island  of  Santa 
>uz,  where  it  was  known  that  one  death  by  yellew  fever  had  occurred  in  October. 
;^rom  November  4  to  November  7  (when  the  Plymonth  sailed  from  Santa  Cruz  for 
s'^orfolk),  seven  persons  on  board  were  attacked  with  yellow  fever,  and  there  were  no 
>ther  cases.  The  Plymouth  returned  to  the  United  States,  and  remained  from  Novem- 
)er  30,  1878,  to  March  15,  1879,  at  the  extreme  northern  harbors,  first  of  Portsmouth, 
hen  of  Boston.  The  Boston  Medical  Journal  of  July  24,  1879,  reported,  "While  in 
lock  [at  Boston]  the  Plymouth  was  fumigated  three  times,  one  hundred  pounds  of 
ulphur  being  used.  Most,  but  not  all,  the  stores  were  removed  from  the  ship.  The 
old  was  such  that  ice  formed  and  remained  several  days  in  most  parts  of  the  ship,  but 
Quch  of  the  time  there  was  a  fire  in  a  coal-stove  in  the  fireroom  for  the  use  of  the 
vorkmen."  On  March  15  the  Plymouth  sailed  for  the  West  Indies ;  on  the  19th,  in 
onsequence  of  a  storm,  "the  hatches  had  to  be  battened  down,  and  the  damp  berth- 
ieck  became  very  warm ;  a  tropical  condition  prevailed."  On  March  21,  one  of  the 
rew,  on  the  23d  another,  sickened  with  yellow  fever  (these  being  the  only  cases),  and 
he  steamer,  when  at  27°  40'  N.  latitude,  headed  north.    This  instance  tends  to  prove 

dormant  vitality  of  the  poison  of  yellow  fever  during  the  four  and  a  half  months, 
November  7,  1878,  to  March  21,  1879.    It  also  tends  to  prove  great  power  of  resistance 

0  cold,  perhaps  also  to  sulphur-fumes,  at  least  under  certain  circumstances;  and 
irects  suspicion,  by  no  means  for  the  first  time,  to  the  "badly  decayed"  wood-work 
f  the  steamer,  as  the  specially  favoring  circumstance.*  In  connection  with  this,  it  is 
t  orth  noting  that  Dr.  Heinemann,  of  Vera  Cruz,  has  recently  called  attention  to  the 
epeated  introduction  of  yellow  fever  into  A^essels  at  Laguna,  a  maritime  timber-mart 
Q  Mexico,  apparently  by  no  other  means  than  by  the  timber  floated  to  the  vessel  and 
aken  on  board  by  those  who  sickened  without  having  visited  the  shore  or  having  come 

1  contact,  as  was  confidently  believed,  with  any  other  infected  things  or  persons.  As 
i  well  known,  wood  is  the  favorite  habitat  of  many  fungi. 

During  the  same  years,  1878,  1879,  there  occurred  on  land  a  similar  instance,  as  is 
elieved,  of  dormant  vitality.  Memphis,  having,  in  1880,  33,593  population,  a  large 
ortiou  of  whom  fled,  had  about  17,600  cases  of  yellow  fever  in  1878 ;  the  last  death 
.'as  reported  on  November  12.  The  winter  was  severe ;  one  unusually  heavy  snow 
torm,  as  early  as  Christmas,  fell  to  the  depth  of  several  inches.  In  1879  Memphis 
aflfered  again  severely,  the  first  recognized  case  occurring  July  6,  at  a  time  when  no 
ases  could  be  found  nearer  than  Havana,  and  no  proof  could  be  obtained  of  a  fresh 
nportation.  Hence,  there  was  in  this  case  evidence,  and  very  good  evidence,  of  a  dor- 
laut  vitality  for  nearly  seven  months,  December  12,  1878,  to  July  6,  1879.    Added  to 

*Tlio  ''Report  on  Yellow  Fever  in  the  U.  S.  S.  Plymouth,  1878-79,  Bureau  of  Medicine  and  Surgery, 
nited  States  Navy  Department,  1880,"  details,  on  p.  IG,  the  disinfecting  measures  resorted  to,  and 
180  states  the  following  facts  of  interest:  The  sanitary  board,  charged  by  the  Inspector-General,  U. 
•  ■^avv  Tvith  a  special  investigation  of  the  Plymouth,  after  the  second  outbreak  of  yellow  fever,  re- 
orted  that  there  were  throughout  the  ship  many  spaces  converted  into  reservoirs  for  confined  air, 
jucli  (locomposlng  and  offensive  refuse,  very  extensive  decay  of  the  woodwork  disclosed  in  concealed 
laces,  much  "nearly  solid  matter  consisting  largely  of  bacteria,"  and  living  active  fiies  crawling  out 
;om  confined  spaces;  thereby  proving  that  these  spaces  had  not  been  sufhcicntly  chilled  to  kill  the 
les,  although  ico  had  been  long  standing  in  the  fire-room.  The  presence  of  the  bacteria  and  of  the  flies 
inclusively  proved  the  presence  of  conditions  favorable  to  the  growth  of  living  organisms,  and  that 
lese  had  not  been  destroyed  either  by  the  cold  or  by  the  disinfectants  which  liad  been  opparently  well 


126      ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH. 


many  other  grossly  insanitary  conditions,  Memphis  had  many  streets  paved  or  planked 
with  badly  decayed  wood. 

The  reported  cases  of  the  occurrence  of  yellow  fever  in  persons  engaged  in  unpacking 
trunks  containing  the  apparel  of  those  who  died  with  yellow  fever  are  very  nujuerous, 
and  deserved  much  more  careful  record  than  their  reporters  have,"  for  the  most  part, 
given  them.  If  more  carefully  detailed  and  better  authenticated,  these  recorded  cases 
would  have  long  since  settled  several  disputed  points  of  importance.  It  is  worth  pre- 
mising, in  respect  to  formites  in  trunks,  that  "fungi,  when  lodged  in  trunks  amongi 
filth  aud  animal  matter,  find  in  darkness  and  dampness  the  fittest  imaginable  growing 
place" ;  a  fact  equally  i  rue  of  the  holds  of  ships,  and  of  the  circumstances  usually  at- 
tending dirty  clothes  an^l  bedding.  Neglecting  numerous  instances  which  tend  to 
prove  shorter  periods  of  dormant  vitality,  two,  which  refer  to  the  longest  period  known 
to  me,  will  be  cited.  Dr.  C.  M.  Smith,  of  Franklin,  now  president  of  the  Louisiana 
State  Medical  Society,  reports  one  instance  where  the  opening  of  a  trunk,  two  years 
after  the  packing  of  the  eifects  of  a  person  dying  with  yellow  fever,  was  followed  by 
cases  of  yellow  fever,  under  circumstances  which  rendered  it  as  certain  as  failure  of 
counter-proof  can  render  anything,  that  the  cause  of  the  fever  came  out  of  the  trunk. 
Dr.  Hulse,  of  Pensacola,  Fla.,  reported  the  following  instance :  "In  1853,  a  Mr.  Laue 
was  attacked  with  yellow  fever  at  Dr.  Fisher's,  in  Milton  [which  is  a  few  miles  from 
Pensacola].  His  effects  were  packed  in  a  trunk,  which  was  locked,  ]Dlaced  in  a  store- 
house, and  covered  with  old  cloth  and  sacks.  In  the  summer  of  1855,  two  years  later^ 
this  trunk  was  sent  from  Milton  to  Brooklin  in  Alabama,  40  or  45  miles  north,  aud  it 
was  opened  in  a  house  in  presence  of  several  persons.  Soon  after,  six  of  those  living 
in  this  house  sickened,  and  several  died  with  black  vomit."  Though  such  instances 
as  these  two  fall  short  of  absolute  scientilic  x>i'oof,  they  none  the  less  justify,  in  con-! 
nection  with  proved  facts  respecting  like  disease-poisons,  a  very  strong  suspicion 
that  the  poison  of  yellow  fever  may,  under  favorable  circumstances,  preserve  its  vim-i 
lent  power  during  at  least  two  years  of  dormant  vitality.  j 

The  following  instance  is  interesting  for  its  apparent  illustration  of  unfavorably 
influences,  other  than  time,  which  the  poison  can  resist.  Dr.  Rochester  reports  (pp^ 
128-9,  Trans.  Amr.  Md.  Assn.,  1879)  that  "In  September,  1856,  an  infected  ship  from 
Cuba  was  detained  at  the  quarantine  anchorage  off  Staten  Island,  N.  Y. ;  several  pasi 
sengers  had  died  and  some  were  ill  on  board.  The  garments  aud  bedding  were  throwi 
overboard.  Bay  Ridge,  a  delightful  suburban  neighborhood  of  Brooklyn,  the  seat  oi 
choice  country  residences,  lies  directly  across  the  bay,  distant  about  one  mile  from  tht 
anchorage  mentioned.  The  wind  and  tide  deposited  a  number  of  the  garments  that  ha4 
been  thrown  away  on  the  beach  which  terminated  the  lawn  of  Col.  Chas.  Prince, 
an  old  and  respected  resident.  In  taking  his  usual  morning  walk,  he  discovered  tit* 
clothing,  and  examined  it  with  his  cane,  not  otherwise  handling  it.  He  had  no  SUS] 
picion  that  it  came  from  quarantine,  and  never  saw  it  again.  In  four  days  he  wal 
taken  ill,  and  died  in  a  week  from  yellow  fever  *  *  *.  The  son  and  daughter,  adulta 
and  the  colonel's  only  children,  were  also  attacked ;  the  son  died,  and  this  was  the  com, 
mencement  of  au  epidemic  which  destroyed  many  lives  in  a  limited  area,but  wMcl 
was  stopped  by  enforced  isolation,  aud  b}^  destruction  of  bedding  and  garments.  Tb< 
clothing  which  produced  all  this  evil  had  been  saturated  with  salt  water  for  houti 
before  it  made  its  fatal  landing." 

All  the  facts  and  considerations  thus  far  presented  tend  to  disprove  the  doctriii< 
of  the  spontaneous  origin  of  the  poison  of  yellow  fever,. as  well  as  of  all  other  specifi" 
spreading  disease-poisons;  and  to  encourage  those,  who  concur  with  Aitken  in  con 
demning  this  doctrine  as  irrational,  in  crediting  the  api^arently  least  credible  install 
ces  of  dormant  vitality,  a  power  proved  to  be  possessed  by  disease  x)oisons,  rather  thai 
iu  crediting  the  apparently  most  credible  instances  of  de  novo  origin,  a  wondrou 
power  unproved  to  be  possessed  by  the  poison  of  any  specific  spreading  disease.  Be 
fore  yielding  faith  to  such  an  origin,  science  demands  the  most  rigid  and  concluEfiV' 
proofs,  such  as  have  never  yet  been  presented.* 

There  are  other  important  properties  of  the  poison  of  yellow  fever  which  deserV' 
consideration.  Some  of  these  will  be  briefly  noticed.  The  portability  of  the  disease 
now  taught  by  every  recent  medical  text-book,  is  deemed  too  firmly  established  to  re 
quire  lengthy  discussion.  Such  facts  as  the  introduction  and  spread  of  yellow  fever 
for  the  first  time,  in  the  island  of  Ascension,  in  1823;  in  the  island  of  Boa  Vista,  1)1.. 
1845 ;  iu  St.  Nizaire,  France,  in  1861 ;  in  Swansea,  Wales,  in  1865 ;  in  Madrid,  Spain,iji 
in  1878,t  together  with  the  marked  modern  tendency  of  the  disease  to  cling  close  t  w* 

*It  is  freely  admitted  that  some  of  the  instances  of  persistent  vitality,  etc.,  of  disease  poisons,  pn 
viously  cited,  tax  one's  faith  aeverely,  and  that  probably  those  who  reported  tlieni  overloolied  soni 
more  likely  causal  condition.  However,  I  can  credit  even  the  most  remarkable  ratlier  than  spontaneou 
gcvieration. 

t  Since  little  is  generally  know  n  of  this  last  important  incident,  tlie  following  details  deserve  rccon 
Dr.  Guichet,  surgeon  in  the  Frencli  army,  charged  by  the  government  witli  a  special  scientilic  missio 
in  Spain,  oilicially  reported  in  187'J  tlio  loUowing  facts  :  Madrid  is  2,214  feet  above  the  sea.  In  1878 
number  of  soldiers  returned  from  Cuba,  liaviug  been  discharged  because  the  insurrection  had  term 
nated.   All  of  those  at  Madrid  were  apparently  acclimated,  certainly  none  came  with  yellow  fever,  iic 
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railroads,  and  to  rivers  uavigable  by  steam,  and  the  successful  traciugoutof  the  disease 
in  ariiiies  aud  navies,  arc  broad  general  facts  supported  by  so  many  minor  proofs  of 
the  most  positive  character  that  even  the  majority  of  those  who  credit  the  spontaneous 
origin  of  the  disease  have  been  forced  to  admit  that  it  is  portable,  that  is,  in  some 
wise  coir:municable,  or,  in  other  words,  indirectly  contagious.  For,  by  some  of  the 
best  modern  writers,  contagion  is  now  used  in  an  extremely  wide  sense,  so  as  to  include 
contact  with  any  transmissible  poison,  whenever  and  however  brought  about,  and 
not  simply  immediate  contact  with  a  poisoned  person.  Hence,  much  of  present  dis- 
agreement about  the  contagiousaess  of  yellow  fever  is  due  to  use  of  the  same  word  in 
different  senses. 

Experience  seems  also  to  have  induced  general  concurrence  in  the  view  that  the 
disease  can  be  imported  by  a  healthy,  as  also  by  a  sick  person,  from  an  infected  place,* 
and  that,  on  the  whole,  things  or  fomites  are  more  dangerous  than  persons ;  some 
even  contending  that  fomites  alone  are  dangerous,  persons  not  at  all  so.  On  this  sub- 
ject, Heinemann  reports  two  facts  of  interest  from  Mexico.  From  an  infected  place, 
a  lot  of  assorted  goods  were  sent  to  a  merchant  in  a  distant  inland  town,  first  by 
healthy  men  in  skiffs  or  boats  to  a  healthy  place,  secondly  by  muleteers,  who  were 
never  near  either  sick  persons  or  infected  places ;  and  yet  these  muleteers,  while 
transporting  these  goods,  were  nearly  all  struck  down  by  yellow  fever.  In  time  of 
war  a  band  of  native  soldiers,  almost  unclad  and  with  little  or  no  baggage,  came  from 
a  badly  infected  to  an  uninfected  town,  without  importing  the  disease ;  soon  after 
a  band  of  European  soldiers,  well  uniformed  and  having  much  baggage,  came  from 
the  same  infected  to  the  same  uninfected  place,  and  yellow  fever  followed  the  visit  of 
the  latter. 

Another  curious  property  of  the  poison  of  yellow  fever  has  been  repeatedly  noted. 
Very  often  the  first  set  of  cases  has  occurred  one,  two,  ^r  three  weeks,  sometimes 
longer,  prior  to  the  second  set  of  cases,  which  begin,  as  it  were,  the  resulting  epidemic. 
If  the  jDoison  be  supposed  to  be  an  imported  living  organism,  then  the  conclusion 
would  be,  as  Prof.  J.  K.  Mitchell  long  since  indicated,  that  the  first  cases  resulted 
directly  from  the  imported  poison,  and  that  considerable  time  was  often  necessary  for 
the  growth  of  a  second  crop.  The  view  that  the  poison  is  due  to  some  extra  micro- 
scopic living  organism  peculiar  to  the  tropics  would  also  explain  why  the  poison 
produces  such  poor  crops  in  tem2)erate  regions,  and  why  its  reproduction  is  arrested  by 
cold.  This  view  best  explains  also  the  frequently  observed  and  unquestioned  fact, 
that  those  who  live  and  sleep  nearest  the  ground  suffer  most  with  yellow  fever. 

Another  property  deserving  attention  is  the  portability  of  the  poison  by  the  wind. 
Under  ordinary  circumstances,  the  distance  must  be  very  little  indeed;  a  fact  which 
does  not  prove  that  it  may  not  be  considerable  under  unusually  favorable  circum- 
stances. Vera  Cruz,  Havana,  New  Orleans,  all  have  places  within  ten  miles  or  less 
which  have  repeatedly  escaped,  when  those  cities  suffered  severely  with  the  disease. 
The  Fort  Barrancas  barrack,  Fla.,  is  located  50  feet  above  the  plain,  is  three  stories 
high,  and  is  within  threu  quarters  of  a  mile  of  the  Pensacola  navy-yard ;  yet,  in  1867, 
the  soldiers  secluded  in  this  barrack,  occupying  as  they  did  the  third  story,  enjoyed 
complete  immunity,  while  the  disease  prevailed  severely  at  the  navy  yard  (pp.  149, 
Circ.  No.  1,  U.  S.  Surg.  Genl.  1867).  Surgeon  Lawson,  Inspector-General  of  Hospitals^ 
reported  in  the  British  Medical  Journal,  May  1879,  that  at  Newcastle,  Jamaica,  in 
1856,  of  "seven  cantonments  on  the  narrow  crest  of  a  mountain  spur,  there  were  three 
sickly  zones,  alternating  with  four  healthy  ones,  in  a  length  of  800  yards,"  which  would 
give  a  distance  of  only  343  feet  between  the  cantonments.  The  fort  San  Juan  de  Ulua 
is  opposite  to  Vera  Cruz,  the  distance  being  less  than  three  quarters  of  a  mile,  and 
the  anchorage  ground  li^s  between  them,  yet  others  beside  Dr.  Heinemann  and  the 
United  States  consul.  Dr.  Trowbridge,  assert  that,  even  when  yellow  fever  is  pre- 
vailing in  both  places,  and  boats  (often  having  sick  and  fomites  on  board)  closely 
approach  vessels  in  the  frequent  passage  of  these  boats  between  the  fort  and  city, 
these  vessels  are  never  thus  infected.  The  vessels  anchored  in  the  harbor  of  every  in- 
fected place  constantly  give  proof  that  habitually  the  wind  plays  a  very  subordinate 

had  it  while  there.  But  a  number  of  young  people  who  lived  side  hy  side  these  soldiers,  and  their 
clothinfr,  trunks,  and  baggage,  were  attacked.  The  epidemic  was  restricted  to  a  very  few  squares 
adjacent  to  the  crowded  domicile  of  these  soldiers ;  beginning  September  15,  it  was  ended  by  October  15  ; 
there  were  "twenty-five  cases  perfectly  well  known,  but  according  to  the  most  authoritative  medical 
sta>tement8,  there  were  more  than  50  sick,  with  about  35  deaths. "  Spanish  physicians,  though  many  in 
Madrid  have  served  in  Cuba,  seem  not  to  have  doubted  any  more  than  did  Dr.  Guichetthat  the  disease 
was  yeUow  fever ;  and  the  diagnostic  and  post-mortem  details  confirm  this  view.  The  proofs  seem 
good,  and  the  opinion  unanimous,  that  the  yellow  fever  at  Madrid  in  1878  was  duo  to  the  importation 
^^^•I'scase-germs  in  the  infected  clothing  and  baggage  of  healthy  men  recently  returned  from  Cuba." 

*Sanitarv  inspectors,  seeking  to  trace  out  the  mode  of  origin  of  cases  of  yellow  fever,  should  not 
neglect,  when  the  mode  of  origin  is  doubtful  and  obscure,  to  investigate  whether  this  cannot  be  traced 
thjongh  some  ot  the  concealed  by-ways  of  illicit  sexual  intercourse.  Surgeon  Donnet,  R.  N.,  in  his 
admirable  ofUcial  report  of  yellow  fever  at  Jamaica,  1867,  attributed  the  disease  in  the  Aboukir  to  the 
mtercourse  of  the  crow  with  prostitutes  who  neither  had  the  disease  nor  came  from  an  infected  place, 
bat  had  recently  herded  on  shore  with  healthy  seamen  from  infected  ships.  Three  other  instances 
could  bo  cited,  in  which  the  mode  of  origin  could  not  be  traced,  except  through  concealed  facts  relat- 
ing to  sexuiil  intercourse. 
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part  in  disseminating  tlie  poison;  even  at  Havana,  vessels  anchored  in  the  open  har- 
bor are  rarely  infected,  yet  it  is  impossible  to  anchor  there  farther  than  1,500  feet 
from  the  shore,  and  it  probably  is  never  practicable  to  secure  this  distance  from  both 
the  shore  and  an  infected  vessel.  The  maritime  sanitary  authorities  at  Martinique 
indicate  that  from  40  to  65  feet  to  the  windward  of  an  infected  vessel  is  a  safe  distance 
for  an  uninfected  vessel  to  anchor  at ;  and  Miller's  experience  at  St.  Nizaire  was  to 
the  same  effect.  Much  more  evidence  could  be  presented  in  proof  of  the  short  distance 
ordinarily  requisite  for  safety,  and  still  leave  for  answer  the  important  question,  to 
what  greatest  distance  may  the  wind,  under  the  most  favorable  circumstances,  trans- 
port the  poison  ?  Rejecting,  as  unworthy  of  any  faith,  unfounded  statements  and 
vao-ue  suspicions  to  the  elBfect  that  the  poison  may  be  conveyed  30  or  even  50  miles, 
I  hlive  found  the  following  apparently  credible  reports  on  the  subject.  Some  have  es- 
timated the  greatest  distance  to  be  500  yards ;  a  New  York  commission  concluded  that 
it  was  300  yards :  Dr.  Vanderpoel  states,  but  omits  to  give  the  proof,  that  poison  has 
been  distinctly  traced  over  1,000  feet;  while  M61ier,  who  reports  the  most  carefully 
observed  instance  on  record— an  instance  in  which  it  was  proved,  as  fully  as  negative 
evidence  is  ever  likely  to  prove  such  a  question,  as  that  the  poison  could  not  have  been 
conveyed  by  other  means— states  that  this  greatest  distance  was  260  metres,  or  853 
feet.  In  any  case,  everything  known  on  this  subject  tends  to  give  assurance  that 
winds  are  little  to  be  dreaded  as  transporters  of  the  poison,  since  their  power  is  ordi- 
narily restricted  to  very  short  distances,  and  at  the  most  does  not  exceed  a  few  hundred 
feet  Still  further,  the  marked  localization  of  the  disease,  which  so  frequently  charac- 
terizes yellow  fever,  renders  it  impossible  to  believe  that  prevailing  winds  can  have  a 
predominating  influence  in  spreading  the  poison.  ^    ^  xt,      •       •  ' 

It  is  evident  that  these  considerations  leave  little  reason  for  faith  m  the  epidemic- 
wave  theory"  of  yellow  fever;  which  faith  would  have  us  believe,  for  instance,  that 
this  poison  could  begin  its  aerial  pilgrimage  at  Rio  Janeiro  in  the  winter  of  1849-18o0, 
and  extending  gradually  along  the  South  American  coast,  through  the  Antilles,  and 
across  to  the  United  States,  reach  Norfolk,  Va.,  in  1855.  Those  thus  believing  must 
be  hopelessly  incredulous  as  to  the  influence  of  commercial  intercourse. 


CHAPTER  IX. 


THE  ALLEGED  SPONTANEOUS  ORIGIN  OF  YELLOW  FEVER  ON  SHIPS. 

The  power  of  specific  spreading  disease-poisons  to  resist  the  destructive  influence 
of  time  and  other  deteriorating  agents,  and  to  lie  dormant  without  giving  any  evi- 
dence of  their  presence  until  conditions  arise  favorable  to  their  action  and  growth,  is 
well  established,  while  the  power  of  these  poisons  to  develop  spontaneously  remains 
unproved.*  Advancing  knowledge  has  constantly  tended  to  strengthen  confidence  m 
the  one  power,  which  has  been  conclusively  proved,  and  to  destroy  faith  m  the  other, 
which  finds  at  the  present  day  less  reason  for  acceptance  than  ever  before. 

None  the  less  there  remain  many  who  consider  yellow  fever  a  disease  so  exceptional 
to  all  other  migratory  epidemic  diseases,  that  they  believe  it  to  have  thousands  ot 
spontaneous  birthplaces,  scattered  around  in  one  restricted  section  of  the  tropical- 
circle  of  the  earth,  and  especially  in  those  parts  of  this  limited  region  where  a  lew 
white  men  may  happen  to  gather  together.  It  is  more  surprising  that  a  few  physij 
cians  are  yet  left  who  vehemently  teach  that  yellow  fever  is^a  still  more  astoundingly 
exceptionil  disease,  in  that  it  originates  de  novo  in  ships,  even  in  no  other  places:^ 
and  in  that  this  procreative  power  is  enj  oyed  by  only  those  ships  which  sail  in  the  special 
sections  of  the  earth-encircling  ocean  which  are,  for  convenience,  designated  thetropi- 
cal  Atlantic,  the  Gulf  of  Mexico,  &c. ;  in  other  words,  only  m  those  very  limited  section 
of  the  single  homogeneous  cosmical  ocean  which  washes  the  very  shores  where  yellow- 
fever  habitually  pfevails.  Thus,  it  is  claimed,  as  a  sine  qua  non  for  tlie  generation  by 
ships  of  this  so-called ' '  nautical,"  ' '  oceanic,"  ^'  pelagic  "  disease,  that  these  ships  must  be 
sailing  in  about  one-fourth  part  of  the  oceanic  tropical  region,  for,  tlie  other  three- 
fourths  are  mysteriously  deprived  of  this  terrific  pestilential  power.  Vessels  charged 
with  every  variety  of  cargo,  passengers,  and  crew,  with  every  possible  diversity  and 
quantitv  of  filth,  and,  under  these  conditions,  subjected,  for  months,  even  years  to  an 
ardent  tropical  'sun,  sail  from  the  east  coast  of  Africa  around  tl^^-f^^^^hs  of^^^^^^ 
globe  to  the  western  coast  of  America,  with  admitted  impunity;  but,  it  is  claimed, 
that  if  the  same  vessels,  under  the  same  conditions,  venture  to  sail  withm  the  re- 
maining limited  section  of  the  tropical  ocean,  great  risk  is  i^^^^^fll^"^^,^^^,^^^^^^!'! 
fever,  destitute  of  any  ancestry,  spawned  on  board.  Surely,  nothing  less  than  the 
most  absolutely  rigid  scientific  proof  can  justify  belief  in  a  doctrine  so  marvelous  and 

'^Roce'^  restJarches  so^m  to  prove  that  diseaso-germs  may  even  grow  innocuously,  and  the  S^oy^^ 
becSne  vLSt  umler  c^litio^^  lavorahle  thereto,  such  as  are  perhaps  found  m  the  holds  of  vessel. 
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i  ^ffir^'^i?;^^  On  what  evidence  does  such  proof  depend  ?  Since  the  ])roposition  is  an 
nf  xSin  ^  '''''  ''''^  ^'^-^^^  conclnsiveiy  proved  instance  of  the  spintineoiis  oricdn 
of  jellow  fever  on  a  ship,  ^voukl  logically  force  the  admission  that  the  disease  am 

i|  thus  originate,  and  would  render  the  citation  of  numerous  instancesreven  of  tw^^^ 
superHuous  for  any  purpose  except  to  demonstrate  the  frequency  of  the  occurreW 
There  are  numerous  reports  of  single  instances  of  the  alleged  origin  of  yellow  feveron 
ships,  but  to  La  Roche,  the  best  and  the  most  industrious  compiler  of  yellJnever  itera 
ture  IS  due  the  largest  andmost  instructive  collection  of  such  instances.  Sub  Jec  uent 
writers  have  done  itt  e  more  than  copy  from  this  compilation  extracts,  which  thev 
^^^Jno!^^^!^''''''''''  '  adeauate^noticeof  this  alieledtn^^- 

La  Roche  devotes  36  octavo  pages  (pp.  421-456,  v.  2)  to  this  evidence  and  cite^ 
references  to  at  least  eighty  instances,  which,  for  the  most  part,  occuS  many  ye^?s 
ago  when  medical  reports  were  characterized  by  even  less  regak  than  now  ?o  Toikal 
Xen  nf^bnr'^  f  the  instances  referred  to.  La  Roche  concluded  to  lelLt  ^Sy 
hfteen  of  those  most  conclusive,  subsequently  admitting,  however,  that  even  some  of 
these  are  not  thoroughly  conclusive.  In  only  two  of  the  fifteen  instances  is  tCves 
sel  a  leged  to  have  originated  the  disease,  without  having  recently  touched  at  some 
if  '^^^^^^^  place  or  having  been  infected  on  some  prior  occasion  ThTs  of 
1^  arouse  incredulity,  for  is  it  not  extraordinar/that,  amoug  the  thou 
i?.  !  .  T^fh!  '  ^^1^^:  ^^'^^  annually  traversed  the  American  trop- 

es, La  Roche,  with  his  enviah  e  industry,  should  have  failed  to  collect  more  than 
ibout  eighty  instances,  and  of  these  only  two  which  were  not  known  toTavrrecentlv 
•ommunicated  with  an  habitually  infected  region  of  country  ^  recently 
ihe  most  decisive  one  of  these  two  instances  occurred  as  long  ago  as  1799  in  the 
L  lilted  States  frigate  General  Greene,  while  sailing,  in  June,  from  Newport  R  I  to 
ri^n  ana  Dr.  Kallock,  the  reporter  and  apparently' the  surgeon  on  bolrd  desi<^nated 
K  v.lwT^  malignant  disease,"  and  a  Dr.  Halliday,%f  Havan^'' k  enS^ 
.  >  ellow  fever'' ;  but  no  good  reason  is  given  to  induce  the  belief  that  the  Xysicians 

los'^^f  •Uoiri^?^*^-^^^^^?-^'''"'^.'"^^^^  successors  at  the  present  day  do  not 

.os>,ess,  infallibility  m  the  diagnosis  of  yellow  fever.  This  frigate  is  said  to  have  been 
V  b'^rZ-t'  ^"A  ""^^  one  word  is  said  as  to  how  many  years  It  had  been  in  service 
^  hat  ports  It  had  previously  visited,  what  vessels  it  had  been  in  contact  with  what 
rn  P""'^'''  ^''^^  may  have  been  on  board,  or  any  ^ther 

roid  bearing  on  previous  opportunities  which  the  invisible  poison  of  yeUow  feve? 

■  r  W  .^^^  n.^'"^^      ^^-f  ^  ^^^.^^-^^  state  un^til  awake^e   by  trop- 

al  heat  and  other  requisite  conditions.    All  reference  to  such  opportunities  for 
conveniently  omitted  ;  and  yet,  Toner's  Table  of  Yellow  Fevei  LralitTes  in 

onJ^Bo'tmi  ?o'^^^^^^^^^  ^7^^'  ^^^^^^  Pl^^^^«  ^^^^^  United  S  ates^ 

cm  Boston  to  Charleston,  including  places  of  such  importance  to  a  United  Stites 
mu-of-war  at  Newport  as  Boston,  New  York,  Philadelphia,  Baltimore,  Norfolk  and 
7) »  n^f V?  ^^^^'^^^^^^^t'  ^e^/  infected  by  yellow  fever;  and  that  in  the  very  year 
/99  not  less  than  seven  places,  from  New  York  to  Charleston,  were  also  infected  Is 
II^Ia  tr^^'  that  there  were  abundant  opportunities  for  ?he  ntroduction  of 

ifected  stores,  baggage,  &c.,  on  board  the  General  Greene  ?   The  facts  in  the  case 
iffice  to  prove  that  uncertainty  as  to  the  diagnosis,  and,  above  all,  the  neXence  and 
'     .revSc'e^'jJT.^^'''"^''  essential  to  thS  case,'render  this  instance  utterfy^^^^^^^^^^ 
-s  evidence,  it  is  no  more  than  the  direct  testimony  of  one  favorable  witness 
Jsle^^u^^^^^^^  and  while  it  woi^ld  be  hoo^  L  prif  ^^^^^^^ 

.iii.  decent  court,  it  merits  even  less  respect  in  the  high  court  of  science  ResneVf 
g  all  such  reported  instances,  itshonld  be  rememberedlhat  sanitary  X^rsofexnl 
ty  ot'Skt'f  ont  ^>f^^-/l-r"«trating,  in  frequent  published^epXt^epo^^^^^ 
•  ^^^^^^"^'^  out  comniuuical)le  diseases  in  cases  where  the  practitioner  inexne 
enced  in  such  matters,  has  declared  that  no  traces  existed.  It  is  Se\aSS  a 
u)roughly  exhaustive  investigation  cannot  be  expected  from  L  ordinarv  and  in^^^ 
rent  physician,  nor  trom  a  medical  officer  whose  ignorance  and  negligence  were  very 

>r  ?  asVolSu  S  f??^'  r^'lT  ^''^  ^^'^^^"•^ i«  charlef  t^im  estigate  • 

sVv  sfn?.;         ?  theories  convince  them  that  no  iiTvestigation  is  nec- 

nseswi^r.  fnbo^^^^^^^       origin  readily  explains  everything,  and  conveniently  dis- 
abl  T  luJcian  in  ^frequently  taxes  to  the  utmost  all  the  knowledge  of 

five  patience,  perseverance,  and  tact  of  a  skillful  pSlice 

rlortorrfn"l"''*^''''%?*!'^  ""^^  spontaneous  origin  occurring  on  a  vessel  not 

orted  to  have  recently  touched  at  an  habitually  infected  port,  is  subject  to  all  of 

poKferifecoSuff;^^r  ''''"^^^  l>articulars^hLAorern  ^?evLs 

.on  ATn  vl        >>ecome  infected  not  one  word  is  said  except  as  follows  :     In  1799  the 
7Vt  JJl^  ''^''^  I''*''  PlHlaclelphia  as  a  prize  to  the  ship  of  war  Ganges!    She  was 
'  fn,m  a  sick  y  port,  and  at  the  period  of  her  arrival  there  was  no  one  sick  on  boa«l  '^ 
ms  incredible,  but  it  is  true,  that  it  isnotdeemed  necessary,  respLt^ng?his^  W 
il.  Ex.  8  0 
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elusive"  instance,  to  say  one  word  as  to  the  history  and  condition  of  the  Ganges  any 
"^Z^t^U^"^^  ?Mitn  Sances  alleged,  to  be  ^'conclusive,"  th. 

r<  h  TJln  Tml  tliit,  dnrinn-  1822-1836  there  were  more  cases  m  this  hospital  in 
7Rl8%h™  in  iny  otLr  e'^^^^^^^^  flfteeu  years,  and  that  there  were  cases 

'^deserving  our  serious  consideration  - '^m\  the  }^^'^f^,.,^^^}^^^^^^^^^  yel- 
while  Codinach  and  Maher  testify  to  the  same  eftect.    ( ^^^^.^P^f^^^^^^         after  the 

•'ThcMSrSafeMlrtVforigS  oTyd^^  fever  hi  ships  is  sustained  hy  two, 
?SlSo'ns  -«P-ti,i  tl,is  nusinf^^^^  i^l 

SEES 

£.^..l^  .in'  I  P^^^  Officers,  much  less  ordinary  civilians,  to  sources  of  eiior 


repeated,  did  not  exist.    Farther  investigation  ^^^^'^^opeci  xne  act  .u<..,  .^^^ 

Xen™  of  ytllow  fever,  and  other  "  reliable"  Persons  confirmed  tb^ 
»e?^!lrcVs^J^ 

-^SiJr^^r^:'  cl£ 

rtrnVrr^t&lnTy%w^  = 
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iu  the  hospital  five  certificates  of  death,  and  there  saw  more  cases  then  present 
than  the  general  had  reported  to  have  occurred  during  the  whole  season.  He  was  as 
evidently  mismformed  as  he  was  not  untruthful,  but  he  justified  me  in  reportino-  to  some 

such  efiect  as  that  'fellow  fever  does  not  prevail  this  year  at  ,  as  I  am  asWedby 

the  ^-ery  highest  authority  " ;  if  such  a  report  had  been  written,  and  assuredly  it  was 
QOt,  a  gross  falsehood  would  have  been  taught.  In  a  fourth  instance,  two  resident 
physicians  assured  me  that  there  was  no  yeUowfever  at  their  town,  but,  subsequently 
vT^"^  ^,^■^.^^^1' ^?ll^''^Si\es  detailed  several  cases  which  had  occurred  in  their  practice. 
So\y,  let  It  be  observed,  that  in  not  one  of  these  four  instances  was  there  the  least  reason 
■o  suspect  intentional  falsehood. 

Experience,  in  places  habitually  infected  by  yellow  fever,  abundantly  teaches  that 
W  credence  is  not  to  be  given  evidence  to  the  efiect  that  the  disease  has  ceased  to  pre- 
rail  or  has  failed  to  reappear  at  the  usual  season,  unless  this  evidence  is  derived  from 
he  highest  sanitary  officer  in  the  place,  and  that  even  he  should  not  be  fully  trusted 
miess  It  be  known  that  he  is  not  only  competent  and  trustworthy,  but  also  that  he  is 
)fficially  given  ample  opportunities  to  know  whereof  he  testifies.  Further  even  in 
he  event  that  there  is  not,  at  a  given  time,  one  single  case  of  yellow  fever  iu  an  habit- 
lally  infected  place  this  is  not  proof  that  the  poison  may  not  be  abundantly  pres- 
■nt  and  prepared,  if  subjected  to  favorable  conditions,  to  demonstrate  its  presence 
vith  conclusive  fatality  on  those  susceptible  to  it.  At  the  close  of  every  epidemic 
ome  of  the  unacclimated,  who  have  been  constantly  exposed,  continue  to  escape, 
vhile  others,  recently  arrived,  succumb  ;  in  this  fact  of  common  experience  is  a  proof 
dditioiial  to  others  unnecessary  hereto  repeat,  that  the  poison  maybe  present  yet 
ail  to  disclose  any  evidence  thereof.  j       i  j 

Finally,  respecting  the  evidence  in  favor  of  the  origin  of  yellow  fever  in  shins  the 
mmeut  teacher.  Professor  Haenisch,  declares  (p.  491,  v.  1,  Tiemssen)  that  '4ellow 
ever  has  never  yet  been  observed  on  a  ship  which  has  not,  iu  some  way,  come  into 
ommunicatioii  with  the  land  or  with  some  other  ship  where  the  disease  already  pre- 
ai  ed  '  ;  and  that  distinguished  scholar.  Prof.  Auguste  Hirsch,  than  whom  there  is 
robablj-no  man  more  familiar  with  the  literature  of  yellow  fever,  wisely  and  emphat- 
3ally  writes  as  follows :  Observations  teach  that  ships  free  from  yellow  fever  acquire 
he  disease  only  by  direct  or  indirect  communication  with  infected  ships  or  places 
here  does  not  occur  m  the  entire  literature  of  yellow  fever  one  single  trustworthy 
ict  respecting  the  occurrence  of  the  disease  on  any  ship  sailing  or  anchored  within  the 
,ellow-lever  zone,  except  under  the  above-named  conditions."  ''Reports  recountino" 
be  occurrence  of  the  disease  on  ships  without  direct  or  indirect  communication  with 
.ilected  ships  or  harbors,  are  not  deserving  of  the  slightest  confidence." 
Having  shown  how  inconclusive  is  the  evidence  in  favor  of  the  ship  origin  of  yellow 
iver.  It  IS  necessary  now  to  record  the  evidence  against  such  an  origin.  The  first  fact 
f  importance  is  that  it  would  be  difficult,  if  not  impossible,  to  cite  an  instance  among 
leworld-renowued  contemporary  authorities  in  medicine  who  support  the  doctrine  of 
16  spontaneous  origin  of  yellow  fever  anywhere,  much  less  on  ships.  While  most  of 
lese  have  no  personal  experience  with  the  disease,  it  is  as  strikingly  true  that  they 
re  thoroughly  familiar  with  the  published  evidence,  and  that  they  are  most  competent 
)torm  and  most  disinterested  in  forming  correct  conclusions  therefrom.  The  una- 
imity  of  their  conclusion  against  the  local  origin  of  yellow  fever  demonstrates  the 
eakuess  either  of  the  evidence  favorable  thereto  or  of  those  Avho  present  it.  But, 
part  from  this  and  other  general  considerations  which  have  been  presented,  the  special 
.meuce  of  those  having  greatest  personal  experience  with  vessels  frequenting  infected 
A^Z!  instructive  and  decisive.    It  is  necessary  to  introduce  this  special 

/idence  with  several  general  observations.  ^ 
In  the  first  place  none  of  the  pertinent  evidence,  pro  or  con,  has  been,  nor  will  it  be, 
ippressed,  since  the  triumph  of  truth,  and  not  of  any  man's  doctrine  is  alone  sought 
•r    In  the  next  place,  the  doctnne  now  treated  of  is,  as  will  be  seen,  a  very  old  one, 
rtl  w-7ii  presented  is  derived  from  witnesses  who,  because  of  their  famil- 

.  ^^«?trine  have  examined  the  facts  bearing  upon  it  with  critical  acute- 

;f  p'nn^in.^  ""^i  '^''"fi"'  comparatively  recent  times,  so  that  the  facts  on  which 
e  conclusion  is  based  con  d  in  some  measure  be  tested,  as  cannot  be  the  case  with 
llTt^^^ilT^^"'  especially  with  those  by  reporters  who  mauifestly  failed  to  ap™e- 
?ent  imf  ^^T''  c«»«l»«i«».  as  is  well  illustrated  by  the  incUse- 

TuTiurT,  ^??7^-ci*G^^  case  of  the  frigate  General  Greene.  In 

nu\T^I■     '     IS  requisite  that  the  medical  as  well  as  the  unprofessional  reader 
one  nKc?KT'^  with  the  following  obvious  facts :  Men  who  haVe  studied  a  disease 
■  manv  ^Hpp!^.  r^lTr^  ^''^""^f  opportunities  as  those  who  have  studied  it 

cS^lv  irt^.^ffrf  f-T^^^  of  medicine  obtaining  their  livelihood  by  their  skill 
fcausati^  .^^^  ot  disease  are  by  no  means  necessarily  well  informed  respecting 

an  is  d  o  t,rt^  therefore  far  less  deference  is  due  to  their  authority 

086  me  iipl'  !t      1  P  lysicians  who  have  made  these  their  special  study ;  and 

0  be^t  w  tn---^^^^  l;ave  had  most  experience  with  iufected  vessels  are  assuredly 

best  ^  itnesses  respectmg  this  subject.    For  these  reasons,  consuls,  sanitary  officers, 
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and  naval  surgeons,  on  duty  at  infected  ports,  and  especially  those  among  them  who 
have  been  officially  charged  with  the  responsibility  of  marine  sanitation  in  ports  m- 
fected  by  yellow  fever,  are,  of  all  other  witnesses,  those  best  entitled  to  conhdence 
Of  all  such  witnesses,  none  deserve  more  respect  than  the  French,  for  the  reasons  that 
the  colonies  of  France  in  tropical  America  and  Africa  have  long  presented  unsurpassed 
opportTinities,  and  no  nation  has  had  for  so  long  a  time  a  sanitary  organization  served 
by  medical  officers  competent  to  utilize  their  opportunities,  and  stationed  where  these 
were  abundant.    Their  evidence  is  emphatic  and  unanimous. 

The  first  witness  to  be  presented  is  the  only  antiquated  one,  and  he  is  summoned 
chiefly  to  prove  the  antiquity  of  the  theory  of  the  ship  origin  of  yellow  fever ;  almost 
all  other  witnesses  are  living  men  of  distinction  at  the  present  day. 

Kl^ni^en!^^  chief  physician  of  the  French  navy  and  inspector-general  of  the  marine 
sanitarf  service,''  write  in  1823  (pp.  29,  36)  as  follows :  '  It  is  constantly  observed  that 
veTseKchored  at  some  distance  from  the  shore  and  whose  crews  avoid  ^omm^ic^- 
ting  with  the  land,  have  escaped  yellow  fever  solely  by  this  precaution^'  There  are 
those  who  pretend  that  yellow  fever  can  develop  spontaneously  on  a  ship  at  sea.  B> 
spont^eous  development  they  mean,  without  doubt,  the  appearance  of  the  disease 
'Soiit  previous  communication  with  the  land  or  with  any  other  vessel  ^^hich  could 
tonsmit  the  disease;  otherwise  there  would  be  nothing  special  in  the  case.  Several 
vessek  are  cited  on  board  of  which  yellow  fever  appeared  at  sea ;  but  m  verifying  the 
facts  it  was  seen  that  these  vessels  had  previously  been  at  ports  subject  to  the  disease. 
Such  a  numbe?  of  ships  traverse  the  tropic  that  if  yellow  fever  could  develop  sponta- 
neously there  would  assuredly  be  a  great  many  examples. 

Melier  inspector- general  of  the  sanitary  service  ot  France,  and  the  author  ot  the 
ablest  spei  aT?eport"on  yellow  fever  ever  yet  published  by  a  sanitary  officer,  wrote  m 
ismp  75)L  follows :  '^Whatever  may  be  the  nature  of  the  producing  cause  of  yellow 
Lver-wheth^^^^^  or  germ,  whether  cryptogam  or  infusoria-one  thing  appears 

certain         the  ship  is  charged  with  it  at  its  place  of  departure,  and  that  thus  introduced 
inS  the  ship  t  is  preserved,  probably  developed,  and  concentrated  durmg  the  voyage, 
tbat  it  is  apl  to  remain  more  or  less  latent,  while  shut  up,  to  ^^^^fj^lf^^'^^^^^ 
during  the  voyage,  but  especially  on  arrival  when  the  poison  is  set  free  by  the  dis- 

^^^^/VV'^Sroulau,  -premier  m^decin  en  chef  de  la  marine  "  an  officer  whose 
unusual  abilitv  is  proved  by  his  publications,  and  whose  high  authority  is  deferred  to 
by  all  his  associates,  had  more  than  twenty  years'  personal  f^Z'Zl%^'^JZlvyl' 
tininue  with  yellow  fever,  under  circumstances  pecuharly  favorable  for  the  obsena 
tirofilfectJd  ships,  and  in  1868  published  the  final  results  of  an 
dated  from  1832.  His  evidence  is  as  follows:!  Creditable  admission  is  made  (pp.  361, 62) 
that  since  1832,  larger  experience  had  resulted  in  his  case,  as  in  that  of  so  many  other^ 
S  forcing  Wni  t'o  mSdify  his  earlier  views  respecting  some      f  f /[.^i^^^^^^^ 
fever.    Having  failed  to  find  evidence  of  personal  contagion,  ^^^'i^    ^2  p^7^''^^^^^^ 
and  he  was  manifestly  then  disposed  to  favor  the  local  origin  of  the  disease  (p.  436). 
?"But  iSmy  doubt^s;  fori  hSd  been  struck  with  ^l^e  conduct  of  the  e^^^^^^^ 
board  of  ships  stationed  in  the  Antilles  during  this  epoch      39-1842)^^^^^  T^^^ 
my  doubts  I  made  an  investigation,  based  on  the  ^^^P^^^s  made  tomg  ^^^^^^^ 
chief  naval  surgeons,  and  arrived  at  the  conclusions  published  n  Jjj^  ^i^^^^^^^ 

i«c;i  .  T^ir«f  +hat  tbp  vellow  fcvor  had  never  declared  itselt  spontaneously  one 
^il^e  on  board  of  the  i:Z^oT^tm>l.  which  had  been  attacked  by  the  epidemjo, 

W-  rnost  of  them  were  attacked  during  their  sojourn,  or  some  time  attei  depaiture, 

the  disease  declared  itself  spontaneously.  JTheopmio^^  the  physicians  m  our  marine, 
'^e  n^'s"L:Mit^l7M:^f"^^^^  strenuously  advocated  this  tlae^^^^^  Congresst 
in  S  S  fs  statl  in  the  National  Board  of  Health  Bn  le.^m 

tThe  faets  st.t.  a  in  the  preliminary  report  respecting  ^^^^^^^^^  i^ven  w  tli  caro,  in  order  that 

questioned;  h.  n.c,  lil.  ral  trans  ations  and  ^efore^^es  th 

^^m^£^:<^:'i!!r  vru  mo,  ,  precise  and  emphatic  than  was  represented. 
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as  expressed  iu  their  official  reports,  is  nnammous  on  this  point;  and,  as  for  me,  who 
have  had  even  to  prove  the  erroneous  appreciation  of  the  sanitary  condition  of  a  port 
foriiied  by  physicians  who  pass  a  little  time  there  during  an  epidemic  repose,  I  ktiow 
what  It  IS  necessary  to  think  ahout  assertions  based  on  absence  of  yellow  fever  on 
laud  and  what  to  conclude  about  the  spontaneous  development  of  the  disease  on 
])oard.  As  to  the  endemic  foci  of  the  Gulf  of  Mexico  and  of  the  Great  Antilles,  where 
the  cause  ot  yeUow  fever  is  permanent,  it  is  not  necessary  that  there  should  actually 
be  an  epidemic  there  in  order  that  ships  there  sojourning  should  find  the  disease  break- 
mg  out  among  the  crew.  The  explanations  to  which  those  who  believe  in  the  sponta- 
neous generation  of  yeUow  fever  on  ships  are  forced  to  resort  suffice  by  themselves  for 
the  rejection  ot  this  doctrme;  explanations,  which  consist  in  attributing  the  primary 
cause  of  the  disease,  at  one  time  to  the  nature  of  the  wood  of  construction,  at  another 
to  emanations  from  the  organic  matters  accumulated  in  the  bottom  of  the  shin  and  at 
another  to  the  fermentative  nature  of  certain  kinds  of  cargo.  Why  is  it  that  these 
true  causes  of  general  insalubrity  have  never  determined  an  outbreak  of  yellow  fever 
during  distant  East  Indian  and  Chinese  voyages,  wherein  these  causes  are  develoned 
as  much  as  even  more  tliau,  elsewhere?"  -If  the  endemicity  and  the  actual  sanitiry 
condition  of  places  visited  by  vessels  be  well  established  (for  it  is  from  this  cause  erroV 
generally  arises),  and  if  the  conduct  of  the  epidemic  on  board  be  well  known  I  do  not 

l^f.ff    Ti  ?i  ^^V^?  S'^'"^^^^  ^'^^^^^  t«       primary  iniiuence  of 

places    This  is  a  truth  which  dominates  the  whole  etiology  of  yellow  fever,  and  the 

ifffn,f nf       V'^^f  "17^^^  substituted  to  explainfby  the  spontaneous  gene- 

ration of  infected  foci  born  m  the  ship,  the  unquestionable  facts  of  importation  which 
some  retuse  to  attribute  to  the  transmissibility  of  the  disease  by  infection  coming  from 

Such  is  the  decisive  evidence  of  Dutroulau,  as  given,  in  1868,  in  reference  to  careful 
observations  undertaken  as  early  as  1839.  What" has  been  tL  experience  s?nce  Dn 
troulau's  report  ?  Cornilliac,  a  surgeon  in  the  French  navy,  repeatedly  assigned  to 
specia  duty  as  sanitary  officer  for  the  harbor  of  Fort  de  France,  Martini  JurrecoKled^ 
Zl  :\  ^^"^^^  ^"^^"^  His  evidence  on  the  present  sub- 

^Innf.f  f^nT'  '"'7,  '-J  ^^ observable  that  when  vessels  arrive  from  ahealtiiy 
tir  nl.i  1  T  '^''f;  ^^^^^"^  f"'''^"  prevails,  it  is  only  after  a  certain  sojourn  in  the  lat- 
ent oirb^;anl"'^^^'T/t^  T'iZ''"'''"  ''''''  ^^reaks 
out  on  board.  -  The  immunity  which  these  vessels  enjoy  during  the  first  days  which 
follow  their  entrance  an  immuuity  of  which  the  duratio^-as  I  was  enabled  to  prove 
by  one  year's  daily  observation  of  merchantmen-has  been  8, 15, 25^ncl  evln  Zlavs 
in  some  cases,  and  never  less  than  4  days,  teaches  a  fact  somet  mes  contested!  viz  thll 
a  ship  comiugfrom  France  cannot  he  aitaclcecl  with  yelloiv  fever  ivhile  aVsm  even  in  a 
ITr^tTr^^^-'r '"^^  "^^^r'  ^^"^"^  ^'^"^^  ^^^^^  vr^y^^^',  and  that  it  is reqSte,Tn orcle? 
shoie!""  '"""'^  ^'^'''''^  ^^"^'^1  tou\  an 'infected 
s«nftJrf.w^  If?  B^'renger  Feraud  -Medecin  en  Chef  de  la  Marine,"  on  special 
T  veriLv  fJ.i^  /"'^  "^^V  ^^^^.^i^iq^e,  and  the  author  of  three  able  works 
on  J  allow  fe^  er,  has  recorded  his  experience.  His  three  works  contain  more  than 
^0  pages  on  tlie  etiology  and  prophylaxis  alone  of  yellow  fever.  ThrouXout  Ms 
works  he  plainly  indicates  that  the  doctrine  of  the  spontaneous  origin  of  yellow 

5?21^o^  ^^T'^r  This  is  sufficientlf  indicated  on  Jp 

t)U^,  5U.3  ot    La  Fievre  Jaune  a  la  Martinique,  1878."  ^  ^ 

Dr.  Fuzier  a  French  army  surgeon  in  high  official  position  during  that  most  favor 
able  period  for  observation,  1861-1866,  when  France  occupied  mLico  and  at  th.t 
mos  favorable  place  for  observation,  Vera  Cruz,  denies  absolutely  th4  sp^^^ 
ongin  of  yellow  fever  on  ships  (p.  463,  Dutroulau).    The  evidence  of  the  best  author- 
iffect  other  nations  than  the  French,  is,  as  will  now  be  shown  to  the  same 

r.^v  J^^'f^^^ann  long  resident  in  Vera  Cruz,  and  the  able  author  of  the  best  renorts 
IwV'  if'^  respecting  ye  low  fever  in  Mexico,  declares  (p.  29)  thdt  -  tL  fLtThat  shS^ 
which  have  no  communication  with  the  land  remain  free  from  yellow  feTer  hS  often 

fi  s'(?7^8  v1T8??  ™t;"l  V-  Cnlbreth  surgeon  Unit&te JNivy,%ttS 
lies  (p.  178,  y.  4, 18/9,  United  States  Navy  Medical  Reports)  as  follows-  '^t  is  asserted 
l^S':^  a'lthonty  that  no  matter  how  severe  the  epidemic  in  the  ciTy  [  Vera  cJuzl  the 

teTtheS^^^^^^^  ^^^T"-'  T^^*  "^^'^^  tll^  wh^  bave  ex! 

of  fT^i  ^1  emselves  on  shore.  Even  during  the  severe  epidemic  of  1875,  when  many  sick 
?L^ah  ^^^^  ^^'^^  transported  from  the  castle  if  San  Juan  de  'X^t^the^clty 

ippm^  is  anchored.    Captains  of  vessels,  who  keep  their  men  on  board  and  stay 


134     ANNUAL  KEPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH. 


there  tliemselves,  never  have  yellow  fever  in  their  shtps.^'  In  all  the  ships  which  trade 
at  this  port  I  have  never  heard  that  any  of  them  have  given  spontaneous  origm  to 
the  disease.  At  all  times,  even  when  yellow  fever  prevails  epidemically  at  fean  J uan 
de  Ulna  and  in  the  city,  and  when  communication  is  kept  up  between  these  points 
directly,  through  the  shipping,  this  remains  always  free  from  the  disease,  if  the  men  are 

kept  on     ^y^'^^^       1  ^as  for  many  years  the  efacient  and  distinguished  quar- 

antine om'cev  for  the  port  of  New  York,  and  who  had  probably  as  large  experience 
with  infected  vessels  as  auy  other  living  man,  declared  (pp.  262-3  Trans.  Medl.  Socty. 
State  of  N.  York,  1874),  that  ''the  tenacity  of  the  poison  m  a  ship  has  given  argu- 
ment for  the  spontaneous  generation  of  yellow  fever.  But  it  really  serves  to  prove 
how  tenacious  of  life  the  germ  is  when  in  a  favorite  nidus."  Dr.  A.  S.  GihoD  surgeon 
and  medical  inspector,  United  States  Navy,  has  testified  (p.  37o,  v.  4,  1877-78,  Trans. 
Am  Public  Health  Assn.),  "  I  desire  to  put  on  record  the  experience,  and  the  opinions 
based  on  that  experience,  of  the  medical  officers  of  the  Navy,  which  I  am  here  to  rep- 
resent, by  the  authority  of  the  Surgeon-General  of  the  Nav:f-I  beheve  them  to  be 
their  unanimous  opinions ;  if  there  are  any  dissenters  I  have  never  met  them :  1  The 
yellow-fever  ship  is  always  a  foul  ship.  2.  Foul  ships,  while  often  generating  by  their 
filth  other  endemic  diseases,  have  never  developed  yellow  fever  de  novo.]  t 

Those  who  will  read  the  admirable  report  of  yellow  fever  m  Jamaica,  by  Dr.  Donnet, 
deputy  inspector-general  of  the  British  navy,  published  in  the  health  report  of 
the  British  navy  for  1867,  will  find  that  he  gives  no  countenance  to  the  spontaneous 
orio-in  of  yellow  fever;  and  on  pp.  113,  123  of  this  same  health  report,  it  is  reported, 
as  to  the  "North  American  and  West  India  station,"  that,  of  a  fleet  of  25  vessels,  8 
became  infected  with  vellow  fever,  and  that  not  only  in  those,  but  m  all  vessels 
infected  on  this  statioii  during  the  past  seven  years,  as  observed  by  the  reporting 
surseons,  the  disease  was  easily  traced  to  infected  places  on  land.  Aitken  (p.  440,  v. 
1)  referring  to  the  report  of  the  infected  Icarus,  as  reported  by  its  surgeon,  Dr.  Mac- 
donald  F.  R.  S.,  states  that  he  thereby  proves  that  "as  with  typhus  and  typhoid 
fevers  'so  with  yellow  fever,  the  doctrine  ofats  spontaneous  origin  can  have  no 
foundation  to  satisfy  the  rational  mind."  It  would  be  a  work  of  supererogation  to  cite 
the  numerous  illustrious  British  authorities  to  the  same  effect.  ^-u  ^ 

In  addition  to  other  evidence,  it  is  a  fact  of  very  significant  importance  that  the 
owners,  agents,  and  captains  of  vessels  engaged  in  constant  voyages  within  the  region 
freq  uented  by  yellow  fever,  have  no  fear  of  the  disease  except  when  touching  at  mtected 
norts  and  even  at  most  of  these  feel  secure,  provided  they  can  succeed,  as  all  gener- 
allv  strive  to  do,  in  keeping  their  men  from  visiting  the  shore.  Thus,  the  ordinary 
dailv  experience  (extending  through  centuries)  of  no u -professional  men  has  taught 
them  the  practical  lesson,  that  they  need  have  no  fear  of  the  spontaneous  generation 
of  vellow  fever  in  ships.  ,  -,    ^  • 

While  no  one  was  seen  or  heard  of  in  Cuba,  who  advocated  this  doctrine,  many 
eminent  men,  some  of  them  physicians,  were  found,  who,  as  will  l^e  seen  m  the  report 
of  Colonel  Albear  (Chapter  XXII),  were  converts  to  an  offshoot  of  this  doctrine,  inas- 
much as  they  believed  that  yellow  fever  in  Havana  was  fostered  more  particularly 
in  the  harbor,  especially  in  the  foul,  offensive  water  thereof.  This  belief  is  termed  an 
offshoot  of  the  old  doctrine,  because  a  harbor  is  a  mere  offshoot  of  the  ocean. 
Whether  yellow  fever  be  an  "oceanic"  disease,  or  a  disease  of  harbors,  m  either 
case,  there  is  attributed  to  the  sea  water,  iuclosed  within  certain  terrene  bound- 
aries, an  influence  superior  to  that  of  the  land  forming  said  boundaries  If  any 
such  predominant  influence  is  exercised,  this  ought  to  be  manifest  irrespective  ot  the 
distaicefrom  the  land;  and,  outbreaks  of  yellow  fever,  on  ships,  very  mv€[YOugU 
not  to  increase  in  frequency  with  diminution  of  the  distance  from  the  land.  Should 
facts  demonstrate  that  the  risks  of  infection  incurred  by  vessels  always  decreased  with 
their  distance  from,  and  increased  with  their  proximity  to,  the  shore,  no  doubt  could 
•    remain  that  the  infecting  poison  was  located  on  the  shore,  and  neither  m  nor  upon 

"^h^forti^s,  San  Juan  de  Ulua,~is  built  on  a  reef  opposite  Vera  Cruz,  ^nd  ttie  distanc^^ 
to  «,hore  is  about  3  100  feet.  The  anchorage  ground  lies  between.  The  water-front  of  the  tortresa 
meatres  about  500'  feet,  and  of  the  city  fr§m  one  to  one  and  a  ^^^^^^f  V.r^?h".r?ot?s  sfmf  8^0  ^3 
4^0  to  600  feet  wide,  and  about  three-quarters  of  a  mile  long ;  and  the  center  thereof  is  some  800  leei 
from  the  fSels,  and,  of  course,  much  further  from  the  city  The  distance  at  which  ^fs^els  anchor 
ftom  the  shore,  the  free  exposure  of  the  roadstead  to  the  winds,  and  the  less  ^o^^^^^f^tion  with  t^^^ 
land  are  probably  the  causes  why  vessels  at  Vera  Cruz  are  much  less  frequently  i^ff^^d  than  at  Ha- 
vana   It  is  alleged  that  vessels  subjected  to  proper  precautions  never  become  infected  at  Vei^  Cruz. 

Tnowever  t  seems  th^^  Dr.  T.  wiolverton,  Surgeon,  U.  S.  N.,  was  a  dissenter,  since  he  ppoi'ted  that 
the  veTlow  fevVr  on  the  U.  S.  S.  Plymouth,  in  1878,  "had  a  purely  local  origm  inhereut  m  the  ship. 
He  advocated  this  theory  in  spite  o^f  the  facts,  that  the  Se So ''^hK 

S^TavafstSSus;  at  pjo!raneiro  is  most  unfavorably  located  and  that  its  stores       dangerous  ^^^^ 
t^s   and  that  th(3  Plymouth  had  coaled  at  St.  Thomas,  where  there  were  cases  ot  y^l  ow  fever  on  y  ten 
day's  prior  to  the  oiitbreak  on  board.    The  sanitary  board  subsefiuently  '-^PPo^^^^e^,  J^^,*^^^^ 
General,  U.  S.  N.,^to  thoroughly  investigate  the  subject,  refuted  Engineer  Woolverton  and  suatamea 
Dr.  Gihon's  view. 
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the  water.  Special  investigations,  prompted  by  tliese  views,  were  undertaken  in 
Havana,  and  the  results  will  now  be  stated. 

Dr.  De  Caneda,  a  distinguislied  medical  officer  of  the  Spanish  navy,  long  stationed 
in  Havana,  and  the  president  of  the  Spanish  commission,  incidentally  wrote,  August, 
1879,  in  an  interesting  report,  not  on  this  special  subject:  "It  is  frequently  observed 
that  the  lirst  cases  on  board  ships  of  the  Spanisb  squadron  are  of  those  persons  whose 
duty  calls  them  oftenest  to  the  sbore."*  Dr.  De  Caneda  appointed  Surgeons  Soler, 
Medina,  and  San  Eoman,  from  the  naval  sanitary  corps  at  Havana,  as  a  special  com- 
mission to  report  on  the  questions  propounded  by  Dr.  Chaill^,  president  of  the  United 
States  Commission.  Their  valuable  report  contains  the  following:  This  commission 
''is  of  the  opinion  that  of  the  individuals  of  the  navy,  stationed  in  Havana,  those 
most  liable  to  contract  yellow  fever  are  those  who  inhabit  the  arsenal,  and  wbo  fre- 
quent the  wharves" — "the  farther  the  vessels  are  anchored  from  the  wharves  tbe  less 
their  danger  of  being  attacked  by  yellow  fever"  ;  and  the  members  regret  they  have 
not  sufficient  time  to  collect  statistical  facts  in  detail  "to  demonstrate,  beyond  ques- 
tion, the  truths  stated  and  derived  from  their  personal  experience  and  judgment." 

Forutnately  that  able  and  zealous  officer  of  the  United  States,  Dr.  D.  M.  Burgess, 
who  had  been  earlier  notified  of  the  report  desired  by  this  commission,  was  enabled 
to  collect  statistical  facts  in  detail  and  to  present  a  very  valuable  tabular  statement  of 
these  facts.  The  interesting  letter  which  accompanies  the  table  instructively  summar- 
izes the  results,  and  will  be  presented  in  full,  prior  to  the  table,  after  one  necessary  ex- 
planation. Dr.  Burgess,  as  well  as  the  United  States  Commission,  designated  a  vessel 
having  one  or  more  cases  of  yellow  fever  on  board  "  infected,"  but  both  parties  were 
well  aware  that  while  such  a  vessel  should  be  regarded  in  practice  as  infected,  yet  it 
cannot,  with  rigid  scientific  accuracy,  be  so  proved  unless  cases  have  developed  on 
board  within  the  time — say  six  days — since  those  attacked  had  opportunity  to  become 
infected  by  some  place,  thing,  or  person  outside  the  vessel. 

"No.  2  Tacon  Street,  Havana,  Cuba,  Octoher  4,  1879. 
"Stanford  E.  Chaille,  M.  D.,  * 

President  of  the  Havana  Yellow  Fever  Commission,  j-c.  : 

*'  Dear  Sir  :  Your  communication  soliciting  answers  to  the  following  questions  in 
regard  to  the  infection  of  vessels  by  yellow  fever,  while  lying  in  the  harbor  of  Havana, 
is  received.  In  reply  I  would  say  that  since  definite  statistical  data  are  very  much 
wanting  on  this  subject,  more  credence  is  asked  for  personal  experience  and  observa- 
tion than  would  be  otherwise  desirable. 

"First  question  :  'Which  vessels  are  more  apt  to  be  infected,  those  at  wharves  or 
those  at  anchor  ?' 

"Twelve  years  of  constant  professional  intercourse  with,  and  observation  of  ship- 
ping while  lying  in  this  harbor,  convince  me  beyond  all  question  that  those  vessels 
which  lie  at  wharves  suffer  incomparably  the  most.  Even  in  winter,  when  no  cases 
of  the  disease  can  be  found  on  vessels  anchored  in  the  open  bay,  and  which  do  not 
permit  their  crews  to  go  ashore,  it  is  not  at  all  unusual  to  find  that  vessels  lying  at 
wharves  are  invaded  by  the  disease.  In  the  summer  months  vessels  which  discharge 
at  wharves  nearly  all  become  infected,  as  a  reference  to  the  facts  relating  to  the  infec- 
tion of  the  vessels  in  this  harbor,  recorded  in  the  accompanying  table,  will  verify.  In 
this,  it  will  be  seen,  that  of  thirty-one  vessels  which  discharged  at  wharves  during  the 
months  of  July,  August,  and  September,  1879,  twenty-eight  became  infected,  only 
three  escaping.  One  of  the  latter  should  be  thrown  out  of  the  calculation,  as  its 
whole  crew  were  acclimated.  Thus  it  will  be  seen  that  only  one  vessel  in  fifteen  at 
the  wharves  during  these  three  months,  escaped  infection. 

"  Second  question  :  'Which  vessels  are  more  apt  to  be  infected,  those  at  anchor  near 
the  shore,  or  those  more  distant  ? ' 

"All  of  my  observation,  as  well  as  the  facts  recorded  in  the  accompanying  table,, 
sustain  me  in  the  assertion  that  the  liability  to  infection  in  this  harbor  is  in  an  inverse 
ratio  to  the  distance  at  which  a  vessel  lies  from  wharves  and  habitations.  It  will 
be  seen  in  the  table  that  out  of  nine  vessels  lying  at  short  distance  from  M4iaves 
five  became  infected,  or  a  little  more  than  50  per  cent.,  whilfe  of  the  eleven  vessels 
which  lay  at  greater  distance  out  in  the  open  bay  only  two  became  infected,  or  not 
quite  20  per  cent.  One  of  these  two  vessels  had  a  crew  of  twenty-two  unaccUmated 
persons,  only  two  of  whom  were  attacked,  one  being  the  captain,  who  frequented 
the  shore,  and  the  other  the  steward,  who  never  went  ashore.  The  other  one  of  the 
two  vessels  had  a  crew  of  twenty-eight  un acclimated  persons,  and  none  went  ashore 
except  the  captain  ;  two  had  yellow  fever. 

*Dr.  De  Caneda,  having  been  subsequently  solicited  to  state  more  explicitly  "what  was  the  experi- 
ence of  the  medical  (m-j)H  of  the  Spanish  navy,  respecting  the  spontaneous  origin  of  yellow  fever  on 
ships, "  replied,  from  Havana,  August  2,  1880,  as  follows :  'Tor  thirty  years  I  have  been  on  duty  in  the 
Spanish  navy,  and  during  this  long  period  T  have  never  seen  a  single  case  of  this  disease  appear  on 
hoard  a  vessel,  unless  the  vessel  had  eitlier  touched  at,  or  had  received  on  board  cargo  or  some  mate- 
rials from  some  infected  ijlace.   In  my  opinion,  yellow  fever  cannot  originate  spontaneously." 
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''Attention  is  called  to  three  vessels,  viz,  the  Antonio  Sala,  the  Skerryrore,  and  the 
Lisbon,  which  entered  this  harbor  on  the  same  day.  The  lirst  two  anchored,  dis- 
charged, and  loaded  in  the  ojyen  bay,  and  on  the  nineteenth  and  fifteenth  day  after- 
wards sailed  away  without  becoming  infected.  The  Lisbon  went  to  the  wharf  called 
San  Francisco,  to  discharge,  and  three  days  afterwards  began  to  have  some  cases  of 
yellow  fever  on  board,  and  soon  all  on  board,  eight  in  number,  had  the  disease  severely. 
This  is  a  striking  instance  of  the  difference  in  the  chances  of  infection,  when  making 
comparison  between  the  wharves  and  the  open  bay. 

''  Third  question  :  'Which  vessels  are  more  apt  to  be  infected,  those  at  anchor  near 
to  Havana,  Regla,  Casa  Blanca  [centers  of  population],  or  those  at  anchor  equally  near 
the  shore,  but  more  distant  from  habitations  V 

"I  am  laboring  to  secure  more  definite  data  in  regard  to  these  points  but  have  no 
hesitation  in  saying  that  the  nearer  a  vessel  is  to  wharves  and  to  habitations,  the 
more  it  is  exposed  to  infection.  Thus,  it  has  been  shown  that  vessels  are  far  less 
likely  to  become  infected  in  the  open  bay,  distant  from  wharves  and  habitations ; 
but  it  should  be  remembered  that  one  strong  element  in  causing  this  comparative  ex- 
emption is  undoubtedly  due  to  the  limited  intercourse  which  the  crews  of  vessels  so 
situated  are  permitted  to  have  with  the  shore. 

"  Much  and  long-continued  observation,  with  statistical  records,  are  very  desirable 
•on  all  of  these  points,  never  forgetting  to  note  the  number  of  acclimated  and  of  unac- 
climated  persons  aboard  of  each  vessel. 
"Very  respectfully,  yours, 

"DANIEL  M.  BURGESS,  M.  D., 
^'Sanitary  and  Quarantine  Inspector  at  Havana,  of 

^Hhe  United  States  National  Board  of  Health." 
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Dr  Burgess  lias  continued  Ms  observations,  and  lias  kindly  forwarded  a  tabular 
statement'of  368  additional  vessels  inspected  by  bim  since  ^^^^^f  t^^^I^f 
renort  and  to  May  1,  1880,  tbat  is,  during  tbe  seven  montbs,  October  to  Aviil,  an  hen 
Ibfdanger  of  infLtion  is'least.  Of  tliese  368  vessels,  152  remained  in  port  Icsh  tban 
five  days,  and  none  were  infected.  Of  the  remaining  216  vessels  there  weiMj  96  that 
wereSiored  in  central  parts  of  the  open  harbor,  therefore ,  distant  the  shore 
and  it  deserves  special  notice  that  not  one  of  these  became  infected  a  though  3o  of 
them  were  ^^^^^^^^  more  than  15  days,  and  several  of  them  for  mo^^^^ 

than  50  days.  In  addition  to  these  enumerated  vessels,  none  of  which  were  Span- 
Lh  Dr  Burgess  reports,  -  Some  Spanish  vessels  at  wharves  have  sutfered  from  yellow 
fever^duriig  C^^^^^  to  May,  but  I  am  unable  to  learn  that  any  of  those  anchored  m  the 
Sor  sikred,  and  am  certain  that  none  of  the  vessels  of  the  Spam sh  navy  did. 
While  vessels  in  the  open  harbor  have  enjoyed  freedom  from  invasion,  certain  locali- 
ties in  the  city  have  sufifered  from  yellow  fever  all  the  winter 

The  remainino-  120  vessels  were  all  at  the  wharves,  or  withm  less  than  100  feet 
thereof  TifteeS  of  these,  that  is,  one  in  every  eight,  became  infected,  eight  of  them 
in  October  and  November  and  one  or  more  in  every  one  of  the  seven  most  favorable 
ZS  exS  February.  Dr.  Burgess  adds,  -The  shortest  time  which  elapsed 
TtweeA  t^e  ryanc^of  the  fifteen  vessels  and  their  attack  by  yellow  lever  was 

sevrn  Tayfand  tMs  occurred  in  one  instance  only :  all  the  rest  were  in  port  more  than 
SrSavs  before  becoming  infected."  -Eleven  of  the  fifteen  infected  vessels  were 
N^ng  Jt%Xrves  of  n  bad  sanitary  condition,  having  sewers  emptying 

under  them  &c.,  and  two  of  said  wharves  are  on  either  side  of  the  arsenal,  and  of 
the  adiacent  mi  itary  hospital,  places  always  infected.  The  remaining  four  were  very 
neL  tfXrves,^^^^^^^^^  peculiarly  situated  in  a  nook  of  the  bluff  on  which  Fort 
Cabahas  staX  into  this  niok  two  sewers  from  the  crowded  fort  empty  and  it  is  cut 
offTom  thrwinds  which  might  drive  away  the  poison;  yellow  fever  attacked  nearly 
eLyTesseJXh  rnchoredi^^  during  the  whole  summer  of  1879,  and  it  was 

""t'reToi^^^^^  to  May  1,  Dr.  B.  reported  August  5,  1880,  -  I  am 

coSnt  thXot  one  merchant  vessel  in  this  port  from  May  1  to  August  l>as  been 
iSed  by  yellow  fever,  except  in  case  the  vessel  had  been  at  some  wharf.  Of  the 
Velseirat  wSerabout  twenty  have  been  attacked."  ^  All  the  facts  reported  by  Dr. 
Bumess  LnS^^^^^^  demonstrate  that  the  water  in  the  open  harbor  of  Havana  is  not, 
SrereTupposed,\specia 

Of  the  total  420  vessels  now  reported  by  name  and     detail  50  have  ^ecome  nifec^ed 
am*!  nil  have  illustrated  that  the  danger  increases  with  proximity  to  the  slioie.  iJui- 
fn^Hie  vel?  wSch  closed  on  July  21,  1880,  more  than  500  vessels  had  been  carefully 
witched  ancrnot  one  had  given  rise  to  even  a  suspicion  that  it  generated  the  poison 
7f  veSs  are  end^  this  marvelous  power,  where,  on  the  globe,  could  they 

finrfonditions  morTfavorable  to  make  this  power  manifest  than  in  the  harbor  of 
HavanT^  Is  the  alleged  power  held  in  abeyance,  as  are  spiritualistic  manfestations, 
dnriuP- the  time  when  a  competent  inspector  IS  on  guard  / 

While  an  and  all  the  facts  thus  far  presented  JJ^^.f,^^^^^^^^?^^^;^^^^^ 

icrainst  any  such  incredible  generative  power,  the  following  facts  tend  not  only  to 
SnAhe^  this  conclusion,  but  also  to  throw  light  on  the  mooted  question,  what  can 
anTshould  be  done  to  render  the  harbor  of  Havana  less  dangerous  ? 

The  t^wn  of  Sagua,  with  a  population  of  18,553,  is  about  ten  miles  froni  its  road- 
stJad  whiXis  a  fart  of  the  opeJi  sea  inclosed  by  islands,  and  so  shallow  that  vessels 
anchor  severa?  miles  distant  from  the  shore.    These  vessels  y^ry^^^^fj'//^^^ 
rnnie  infected     The  harbor  of  Cardenas  measures  some  twelve  by  eighteen  miles 
vZels  are  compelled  to  anchor  from  one-half  to  two  miles  distant  from  the  shore,  and 
Tn  th  slTarbrS  th^^^^  is  exceedingly  rare-as  was  the  case  even 

duriu '  thrsummer  of  1879,  when  Cardenas  suffered  with  its  severest  epidemic.  The 
haZf  s  of  S^zas  and  of  Cienfuegos,  elsewhere  described,  are  much  less  sjmciou^ 
tharthe  tw^S  me  but  much  more  spacious  than  the  harbor  of  Havana^ 

A  S^ich  snTalli^^^^^^  of  vessels  are  at  wharves,  a  comparatively  larger  number  ar 
nriXrefnt  a  distance  from  the  shore  and  from  densely  inhabited  parts  of  thes. 
?owns  and  these^a^^^^^^  numerous  vessels  are  anchored  at  greater  distance 

W'ea'ch^olhrthan'  at  t/avana.    It  is  difficult  to  -cape  t^^  con— 
nwino-  fliipflv  to  these  dififerences  that,  while  vessels  at  Matanzas  aud  Cienluegos  ar 
Zclf  morfLq^^^^^^^^^^  than  at  Sagua  and  CardeDas,  they  are  much  less  fr« 

nnPiitlv  infected  than  in  the  much  smaller  harbor  of  Havana. 

^  ThS  i^cTs  ar^^^^^^^  origin  of  yellow  fever  on  ships  and  th 

above^-oiS  these  facts  justifies  the  follow  ng  additional  deduction :  Sine 

man  coX  l  ot  r^  the  harbor  of  Havana  cleaner  than  are  the  harbors  oi  Matanza 
^m^ir.nfne.c.os.  nor^^  canals  renew  the  water  m  the  former  to  thejxten 

spontaneous  generation  of  yellow  fever  on  board." 
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that  nature  renews  the  water  in  the  two  latter  harbors,  the  cleansing  of  the  harbor  of 
Havana  and  the  constant  renewal  of  its  water,  hiowever  desirable,  would  not  prevent 
the  infection  of  the  shipping  at  this  port.  The  facts  now  presented,  and  all  others 
known  to  me,  tend  to  prove  beyond  question  that  the  poison  of  yellow  fever  is  on  the 
shore,  and  not  in  the  water  of  the  harbor.  The  conceivable  but  in  large  measure  imprac- 
ticable remedy  best  calculated  to  diminish  those  dangers  of  infection  due  to  any  special 
defects  and  peculiarities  of  this  harbor  would  be,  to  so  deepen  its  shallows  and  enlarge 
It  that  vessels  could  anchor  at  much  greater  distance  from  the  shore  and  from  each 
other. 

There  is  a  final  deduction  of  much  scientific  importance  derivable  from  the  conclu- 
sion that  yellow  fever  never  originates  on  ships.  This  deduction  will  be  better  under- 
stood it  preceded  by  the  statement,  that  the  facts  occurring  within  an  infected  place 
and  bearmg  upon  the  questioned  transmission  of  yellow  fever  can  be  as  well  explained 
by  mfection  ol  locality  as  by  infection  through  the  movable  things  and  persons  in  such 
locahtv-;  and  that,  therefore,  these  facts  as  they  occur  outside  of  habitually  infected 
localities  must  be  more  particularly  relied  on  to  solve  the  question.  Now  vessels 
because  of  their  restricted  limits  and  of  their  small  and  more  readily  observed  con- 
tents and  population,  are  the  places  v^  hich  present  the  most  numerous  and  favorable 
opportunities  for  the  solution  of  all  questions  which  relate  to  the  modes  by  which  the 
poison  IS  conveyed  to  such  places,  as  well  as  from  thence  to  other  places,  and  also  to 
the  conditions  necessary  for  the  propagation  of  the  poison. 

On  the  proper  study  of  these  questions  it  greatly  depends  whether  our  present 
knowledge  ot  the  means  to  prevent  yellow  fever  is  to  halt  or  to  advance.  Medical 
men  ot  the  greatest  ability  and  scientific  zeal  are  needed  to  prosecute  this  study  in 
localities  w-here  opportunities  constantly  abound.  If  the  right  men  were  kept  as 
Lnited  States  sanitary  inspectors  in  the  right  places  thus  to  pursue  this  study,  results 
tending  to  preserve  the  health  and  lives  of  millions  of  human  beings  and  to  foster  the 
commercial  prosperity  of  many  great  cities  might  be  confidently  expected  eventually 
to  ensue.  ^  i. 

Finally,  while  yellow  fever  never  did  and  never  will  originate  spontaneously  on 
ships,  yet  it  continued,  throughout  the  long  period  of  time  during  which  ships  were 
the  chief  vehicles  of  transportation  from  infected  places,  to  be,  in  a  certain  sense,  a 

nautical,"  oceanic,"  and  ''sea-port"  disease ;  but  with  the  invention  of  steamboats. 
It  in  the  same  sense  became  a  disease  of  towns  on  navigable  streams,  and  with  the  in- 
vention of  railroads,  it  became  a  disease  of  inland  railroad  depots'.  Hence,  though 
snips  continue,  for  obvious  reasons,  to  be  the  best  carriers  of  yellow  fever,  this  is  no 
more  a     ship  disease"  than  it  is  a  steamboat  or  a  railroad  disease  :  and  no  more  an 

oceanic  disease  "  than  it  is  a  fluvial,  riparian,  or  inland  disease. 


CHAPTER  X. 

ACCLIMATIZATION,   OR    ACQUISITION    OF    IMMUNITY    FROM  YELLOW 

FEVER. 

The  more  frequent  and  intense  the  prevalence  of  yellow  fever  in  a  place,  the  firmer 
and  more  general  is  the  conviction  that  the  natives  enjoy  an  immunity  from  the  dis- 
ease; hence,  in  Cuba,  this  conviction  is  specially  well  marked.  Much  evidence  was 
tnere  gathered  by  the  writer  on  this  subject,  and,  with  the  presentation  of  some  of  this 
eviaence,  ettort  will  be  made  to  correct  some  prevalent  errors,  and  to  gain  a  somewhat 
Clearer  insight  into  the  causes  of  this  alleged  immunity.  In  the  mean  time,  it  is  fully 
recognized  that  science  does  not  yet  possess  sufficient  premises  to  justify  conclusions 
asabsohite  as  are  generally  credited  on  some  of  the  points  involved,  that  further  inves- 
tigations must  be  made  to  solve  these,  and  that  our  present  deficiencies  are  chiefly  due 
to  our  inability  to  diagnose  yellow  fever  with  certainty,  especiallv  the  milder  cases. 
fJ^^^^'.^'^'^^Si^^^^^ons  v^m  be  considered:  Do  the  natives  of  Cuba  enjoy  immunity 
,  irom  yellow  fever ;  and,  if  so,  to  what  causes  is  any  such  immunity  due  ? 
fpmfl  o?'-.o~n  ^^T^^'  ^^^y  accomplished  physicians  of  Cuba,  wrote  Sep- 

fw  '  •  ^^'sagree  with  my  confreres  in Marianao  or  elsewhere,  whobeHeve 
lT2  T'V  ^^^^^  yellow  fever  in  native  Cubans,  much  less  in  children.  I  believe  all  such 
cases  to  have  been  remittent  bilious  fever."  This  quotation  will  suffice  as  a  represent- 
w  u^T^v  ^SPff  «ent  opinion  in  Cuba  both  in  and  out  of  the  profession.  None  the 
that  the  following  evidence  will  serve  to  prove  that  this  prevailing 
^ufrTn''^''^'''''}^^-?^^:'''^'^^^^^  andthatonlythoseCubansborn  and  resident  in  place? 

5^       habitually  sul>jected  to  the  influence  of  the  poison,  enjoy,  to  anyVreat 
^mx  ^J'P^^,^^*  immunity.   The  record  of  this  evidence  is  the  more  impo?tant 

lishinrr  n"'' +  >7'l^«}y/ever  should  continue  to  increase  in  Cuba,  the  difficulty  of  estab- 
nsning  the  truth  will  annually  augment,  for,  the  more  frequent,  violent,  and  wide- 
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spread  tlie  disease,  the  smaller  tlie  number  will  become  of  those  who  will  appear  to 

^""Xmboldt!  writing  in  1800-1804,  says  (p.  117,  Thrasher's  Humboldt) :  "The  sea-shore 
has  such  an  influence,  that  even  the  natives  of  the  island  who  reside  m  the  country 
far  from  the  coast,  are  subject  to  attacks  of  yellow  fever  when  they  visit  Havana." 
While  no  doubt  is  entertained  of  the  correctness  of  Humboldt's  testimony  as  to  the 
liabilitv  of  Cubans  living  in  the  country,  and  the  passage  is  cited  solely  as  one  proof 
of  this  in  1800,  yet,  Humboldt  probably  never  wrote  a  sentence  which  contained  a 
greater  error  than  in  attributing  a  special  influence  to  the  sea-shore.  This  once  wide- 
spread error  is  still  propagated  by  Dutroulau  and  other  high  authorities  and  therefore 
4ill  iustify  a  brief  diversion  from  the  topic  inhand,  to  refute  it.  It  is  often  associated 
with  another  error,  viz.,  the  combined  influence  of  salt  mixed  with  fresh  water  m  fa- 
voring vcllow  fever;  and  it  has  even  been  urged,  in  other  countries  than  Cuba,  that  a 
malign  maritime  influence  can  travel  by  winds  to  places  far  inland.  However,  m  Cuba, 
it  is  impossible  to  get  in  any  part  thereof  as  far  as  70  miles  from  the  sea,  while  the  gen- 
eral average  width  of  the  island  is  only  about  52  miles.  ,    -,    ^  . , 

The  locality  of  maritime  cities  generally  is,  for  reasons  well  understood  at  the  mouths 
of  rivers.  Ships  frequent  maritime  cities,  and  if  infected  ships  are  the  best  carriers  of 
the  yellow-fever  poison,  then  there  is  no  need  of  a  sea-shore  influence,"  nor  of  mixed 
fresh  and  salt  water,"  to  explain  why  the  poison  is  most  frequently  imported  into  and 
thereby  more  frequently  gets  a  foothold  in  maritime  cities.  Until  the  present  century, 
ships  were  the  most  rapid  traveliug  conveyances,  and  were  especially  superior  tx)  in- 
land conveyances,  as  to  the  confined  air  and  filth  transported  m  their  holds,  and  there- 
fore it  is  not  strange  that,  until  this  century,  the  maritime  tropical  cities,  most  fre- 
quented by  infected  ships,  were  the  places  most  frequented  by  yellow  fever.  Larly  m 
this  century,  steamboats  were  added  to  our  traveling  conveyances,  and  then,  for  the 
first  time,  yellow  fever  began  to  manifest  a  greater  inclination  for  inland  towns,  located 
on  or  adikcent  to  the  banks  of  such  streams  as  the  Mississippi  River  plied  by  steam- 
boats from  such  infected  centers  as  New  Orleans.  More  recently,  railroads  have  been 
built  leading  from  such  cities  as  Vera  Cruz  and  New  Orleans  ;  succeeding  the  opening 
of  such  roads  yellow  fever  has  repeatedly  manifested  the  new  inclination  to  visit  in- 
land places  on  these  roads,  very  much  farther  from  the  sea-shore,  from  the  banks  of 
rivers,  and  from  mixed  fresh  and  salt  water,  than  it  is  possible  to  get  even  m  the  unin- 
habited mountain  lands  of  the  widest  part  of  Cuba.  These  are  facts,  which  no  one  if 
familiar  with  no  more  than  the  history  of  yellow  fever  m  the  Mississippi  Valley  m  1878, 
can  possibly  dispute,  however  disputable  may  be  their  explanation. 

While  great  maritime  cities  are  more  apt  to  become  infected  because  of  more  nu- 
merous importations,  it  is  now  well  known  that  yellow  fever  may  ravage  the  most 
insignificant  hamlet,  even  the  scattered  huts  of  a  plantation.  Hence  the  influence  of 
the  sea-shore  should  manifest  its  malignancy,  not  only  m  all  such  cities,  but  also 
in  less  populous  places.  So  far  is  this  from  being  true,  that  there  are  many  mdis- 
■putable  facts  to  the  contrary.  •  +i 

The  Isle  of  Pines,  BahiaHonda,  Cabanas,  Mariel,  Zaza,  and  other  pre-eminently  mari- 
time places  in  Cuba  suffer  little,  if  at  all,  with  yellow  fever  Heinemann  and  others 
report  a  number  of  places  on  the  Mexican  coast,  at  the  mouths  of  rivers,  and  located 
between  Vera  Cruz  and  places  south  thereof  which  habitually  sufl-er  with  yellow  fever, 
and  yet  these  intervening  places,  though  visited  annually  by  the  unacchmated  foreign 
seamen  of  vessels,  which  do  not  touch  at  Vera  Cruz  or  other  infected  place,  ^ave  never 
yet  suffered  from  yellow  fever.  The  whole  southern  sea-coast  of  the  United  States 
from  Mexico  to  New  York  can  present  innumerable  settlements  which  have  suffered 
either  never  or  very  rarely,  though  located  between  places  which  have  repeatedly  been 
attacked.  Boudin's  Medical  Geography  asserts,  with  truth,  that  all  notoriously  fatal 
harbors  have  close  by  them,  on  the  sea-shore,  as  well  as  inland,  healthy  places  free 
from  yellow  fever.  Finally,  it  is  not  to  be  forgotten  that  m  the  eastern  hemisphere 
there  are  a  number  of  large  tropical  cities,  such  as  Calcutta,  Bangkok,  Saigon  Can- 
ton, and  Borneo,  not  only  on  the  sea-shore,  but  at  the  mouths  of  rivers ;  and  that,  none 
the  less,  these  have  never  yet  been  visited  by  yellow  fever  Is  it  possible  to  credit, 
that  although  these  cities  are  built  on  soil  of  the  same  geological  character  as  m  the 
western  hemisphere,  washed  by  the  very  same  earth-encirchng  ocean,  and  warmed  by 
the  same  sun,  they  owe  their  exemption  from  yellow  fever  to  some  incomprehensible 

*  There  were,  m  1878,  cases  and  deaths  of  yellow  fever  reported,  from  132places  in  the  ^^ited  S to, 
to  thrnonOTessional  Board  of  Yellow  Fever  Experts,  of  which  I  was  a  member  and  the  secretary.  With 
very  few  SptSs  these  132  places  were  imme'diately  on  navigable  waters  or  on  ^f^l^of  ^^^^^^^^ 
of  these  excentional  places  was  more  distant  than  10  miles  from  river  or  railroad.   In  not  less  than  98  ol 

of  these  98  places,  9  were  on  navigable  waters  and  on  railroads,  31  were  on  navigable  waters  only,  ana 

^  Ylimit?d'"8eSVf"iL  Ky.,  which  is  abont  600  miles  from  the  sea,  and  755  miles  by  rail  from 

N^w  (>  ells  w^ev^  means  of  the  railroad ;  and  a  localized  outbreak  also  occurred 

?videSly  by  inTans  of  the  steam  tow-boat  Jno.  D.  Porter,  at  Gallipo  is,  Ohio,  I'^GO  iniles  from 
leans,  via  the  Mississippi  and  Ohio  Rivers.    Numerous  inland  localities  between  Louisville,  GaUipohs, 
and  the  Gulf  of  Mexico  were  infected  in  1878,  as  also  in  preceding  years. 
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<lifference  between  the  Asiatic  and  American  sea-sliore,  rather  than  to  their  distance 
from  and  little  communication  with  the  American  centers  of  infection  ?  The  poison 
of  yellow  fever  is  certainly  much  more  sensitive  to  cold  than  is  the  poison  of  cholera, 
and  if  it  be  admitted,  as  seems  certain,  that  the  former  is  more  difficult  to  transplant 
than  the  latter,  then  it  becomes  possible  to  understand  why  Asiatic  maritime  cities 
should  not  yet  have  suffered  at  all  with  yellow  fever,  while  American  sea-ports  suffer 
comparatively  little  from  cholera.  Any  other  view  leads  to  inexplicable  mysteries. 
In  fine,  Cornilliac  is  one  of  the  few  who  correctly  teaches  that  ''sojourn  on  the  sea- 
coast  does  not  render  the  European  less  apt,  as  has  been  pretended,  to  contract  yellow 
fever'' ;  nor  does  it,  j;er  se,  render  the  Creole  native  less  apt.  Farther,  while  sea-shore 
towns  have  been  more  frequently  infected  than  inland  towns,  this  has  been  due,  not 
to  the  special  influence  of  the  sea  directly  on  the  disease,  but  to  the  fact  that  the 
commercial  cities,  which  are  frequented  by  vessels,  the  best  transporters  of  the  poison, 
and  are  incessantly  resupplied  with  inhabitants  susceptible  to  that  poison,  are  located 
on  the  sea-shore. 

Returning  from  this  digression,  the  evidence  as  to  the  liability  of  Cubans  to  yellow 
fever  will  now  be  resumed. 

In  1822,  Dr.  Jos6  F.  de  Madrid,  of  Havana,  wrote :  ''Fortunately  the  natives  of  the 
city  and  the  acclimated  enjoy  a  happy  immunity.  Only  the  rural  inhabitants  occa- 
sionally suffer  with  the  fever. " 

In  1830  Dr.  P.  S.  Townsend,  of  Havana,  wrote:  "So,  also,  as  is  familiarly  known  at 
Havana  and  other  places,  do  those  more  robust  and  healthy  natives  of  the  interior  of 
Cuba,  when  they  come  in  the  summer  from  their  plantations  to  visit  or  reside  among 
their  pale,  languid,  and  sickly  brethren  of  the  sea-port,  too  often  perish  with  the  black 
vomit  under  its  most  appalling  form."    (P.  325,  N.  Y.  Med.  Jour.,  1830.) 

Penuela  wrote  in  1855  (Topog.  Med.,  p.  275):  "The  tradition  of  Holguin  does  not 
record  the  existence  of  any  epidemic  disease,  and  yellow  fever  had  never  manifested 
Itself  in  this  jurisdiction.  However,  at  the  beginning  of  the  year  1851,  according  to 
Dr.  Canizares,  a  regiment  arrived  from  Havana  with  the  germs  of  both  cholera  and 
yellow  fever,  and  these  two  epidemic  diseases  at  the  same  time  ravaged  not  only  the 
troops  but  also  the  natives  of  every  sex,  age,  and  condition,  presenting  the  rare  example 
of  two  epidemics  appearing,  coexisting,  and  terminating  exactly  the  same,  and  uni- 
formly." Penuela  (p.  269)  also  records  the  liability  of  the  natives  of  the  jurisdiction 
of  Manzanillo,  and  "particularly  of  the  children,"  to  yellow  fever. 

Drs.  Elcid  and  Dumont  reported,  in  1867,  a  yellow  fever  epidemic  in  1865  at  Recreo, 
on  the  railroad,  about  14  miles  southeast  of  Cardenas  (pp.  89-103,  V.  4,  Anales).  Dr. 
Llcid,  who  had  had  a  long  experience  with  yellow  fever  in  the  military  hospital  at 
Havana,  and  whose  competency  was  indisputable,  was  an  eye  witness  to  this  epidemic. 
These  reporters  testify  that  Creoles  raised  on  plantations,  and  who  visit  Havana, 
Matanzas,  and  Cardenas,  often  contract  yellow  fever  and  die,  and  that  at  Recreo,  in 
1865,  many  native  Cubans  did  die  with  unquestionable  yellow  fever.  Of  some  of  these 
the  names,  decisive  symptoms  and  other  details  are  specified.  All  the  physicians, 
pharmaceutists,  and  the  entire  population  were  unanimous  in  their  belief  that  the 
disease  was  yellow  fever.  Drs.  D.  and  E.  state  that  although  the  Cuban  superior 
board  of  health  had  denied  the  possibility  of  the  existence  of  the  yellow  fever  epidemic 
at  Colon,  as  reported  by  its  resident  physicians,  yet  that  this  epidemic  at  Recreo  con- 
clusively disproved  the  position  of  the  superior  board  of  health.  "As  during  the  epi- 
demic at  Colon,  so  we  find  at  Recreo,  the  eternal  diagnostic  conflict  between  yellow 
and  bilious  remittent  fever.  Efforts  are  everywhere  made  to  restrict  the  dominion  of 
the  tormer  in  favor  of  the  latter.  Fear  and  interested  motives  find  their  efforts  suc- 
cessiQl  at  the  expense  of  truth."  "  It  is  certainly  true  that  epidemics  of  yellow  fever  do 
occur  in  the  interior  of  Cuba,  which  attack  individuals  there  acclimated :  it  is  also  true 
that  yellow  tever  in  the  interior  of  Cuba  and  in  the  Antilles  may  attack  the  Creoles 
tnemselves  ;  and  it  is  further  true  that  a  differential  diagnosis  between  yellow  and 
bilious  remittent  fever  can,  very  certainly,  not  be  made  by  the  fact  that  a  Creole  is 
attacked,  and  therefore  that  yellow  fever  is  excluded."  In  1879,  it  was  still  common 
m  Luba  lor  a  physician,  in  presence  of  all  the  symptoms  of  yellow  fever,  to  declare,  if 

T  *  Creole,  that  his  disease  was  not  and  could  not  be  yellow  fever. 

A  '  1  '  ^^SSiOj  medical  director  of  the  military  hospital  at  Cadiz,  a  member 
01  tne  Academy  of  Sciences  at  Havana,  and  formerly  medical  director  of  the  Havana  mil- 
iiary  Hospital  wrote  as  follows  (p.  59,  Acclimation  and  Hygiene  of  Europeans  in  Cuba) : 
tht  1  r^T*  sufficient  data  respecting  the  endemic  diseases  of  Cuba  has  permitted 
tne  oeiiet  to  exist  that  the  native  Cubans  enjoy  an  immunity  from  yellow  fever.  But 
an  aiteutiye  and  unprejudiced  observation  of  the  disease  during  the  recent  years  of 
war  and  disturbance  has  rendered  very  manifest  the  fact  that  Cubans,  from  their  birth 
V^^^^^  ^^^^^  descendants— inhabiting  the  interior  of  the 
thA  rn  f  11  *^  yellow  fever,  when  removing  from  such  localities  to  others  near 
Xotm/ 1 that  the  disease  is  as  deadly  among  them  as  among  Europeans.  I  have 
rl WirTS  J?^^®  ^^^*r^  ^^^y  ^^^^  sea,  but  in  the  interior  of  Cuba.  In  the  iuris- 
uiciion  ot  Jiayamo  I  have  seen  die  with  all  the  symptoms  of  yellow  fever  not  only  the 


144     ANNUAL  REPOET  OF  THE  NATIONAL  BOARD  OF  HEALTH. 


inliabitants  of  Guisa  [about  15  miles  sontlieast  of  the  city  of  Bayamo],  situated  ou  an 
elevation  and  reported  to  be  one  of  tbe  healthiest  localities  m  the  jurisdiction,  but 
also  neo-ro  slaves  who  served  in  the  army.  Like  facts  have  been  observed  by  many 
eminent  physicians  who  have  practiced  medicine  in  Cuba,  and  in  other  countries  where 
vellow  fever  is  endemic.  In  the  archives  of  the  Havana  Academy  of  Sciences  a  great 
mass  of  data  are  collected  to  confirm  the  facts  that  both  white  and  colored  do  fall  vic- 
tims to  yellow  fever  as  well  as  to  intermittent  fevers,  and  are  not  naturalized  or  ha- 
bituated to  these,  notwithstanding  that  they  have  been  born  in  Cuba,  and  have  been 
constantly  subiected  to  its  climatic  influence."  Dr.  Poggio  is  unquestionably  correct 
in  statin tr  that  the  facts  observed  during  the  insurrection,  1868-1878,  when  thousands 
of  countrymen  were  forced  to  take  refuge  in  infected  sea-coast  towns,  did  serve  to  con- 
vince many  that  all  Cubans  were  not  exempt  from  yellow  fever;  but  he  is  wrong  in 
stating  that  inhabitants  of  the  interior  had  only  to  visit  localities  near  the  coast"  in 
order  to  be  attacked,  for  if  uninfected  localities  on  the  very  sea-coast  be  visited,  these 
are  no  more  dangerous  than  any  other  uninfected  localities.  It  is  also  quite  certain 
that  he  goes  too  far  in  asserting  that  the  class  of  Cubans  who  are  hable  to  yellow  lever 
are  just  as  liable  as  Europeans.  He  may  be  right,  but  neither  he  nor  any  one  has  yet 
gathered  and  presented  proofs  of  this.  .,,^11      ^^  n 

Dr  Pedro  Imanes,  of  Baracoa,  ofdcially  reported  to  the  Spanish  Yellow-1  ever  Com- 
mission that  in  the  epidemics  at  that  place  in  1876-78  an  "  exceptional  feature  was 
that  it  attacked  with  special  vigor  and  fatality  native  Cubans,"  not  only  natives  ot 
the  town,  but  also  of  the  adjacent  country;  and  that,  ''as  is  well  known,  native 
residents  of  the  adjacent  elevated  country  are  as  liable  as  Europeans  to  the  disease. 
Taken  in  connection  with  Dr.  Imanes's  further  statement  that  no  epidemic  had  occurred 
for  very  many  years  prior  to  1876,  the  "exceptional  feature"  reported  by  him  failed 
to  be  at  all  exceptional ;  on  the  contrary,  aU  yellow-fever  places  illustrate,  as  a  general 
rule  that  the  longer  the  disease  is  absent  the  greater  is  the  number  of  the  natives  attacked. 
In  fact,  this  is  a  decisive  test  as  to  whether  the  poison  has  or  has  not  been  habitually 

^^r.'^Lucas  Gallerdo,  of  Gibara,  ofidcially  reported,  August,  1879,  in  respect  to  this 
Cuban  sea-port :  ''  I  have  attended  numerous  cases  of  yellow  fever  m  residents  ot  this 
town  who  had  never  left  it.  Among  these  were  some  cases  of  children  four  years  old 
and  upwards.  Every  summer  I  have  attended  cases  of  yellow  fever  in  natives  ot  the 
adiacent  country  who  had  never  left  their  places  of  residence."    ^  ^         .    ^  , 

In  1879  official  reports  from  resident  physicians  and  boards  ot  health  m  L^uanta- 
namo,  Remedios,  Sancti  Spiritus,  Trinidad,  and  various  places  in  Cuba,  besides 
Baracoa  and  Gibara,  united  in  testifying  to  the  liability  to  yellow  fever  of  native 
Cubans,  residents  of  the  country  adjacent.  Cardenas  suflered  with  its  worst  epidemic 
of  vellow  fever  in  1879;  and  in  reference  to  it  the  Cronica  Med.  Quir.  of  Havana  pub- 
lished, in  September,  1879,  this  very  significant  sentence :  "  Besides  the  ravages  ot  the 
endemic,  hilious  fevers  have  had  viciims,  especially  among  children  and  youths. 

While  in  Cuba,  I  gathered  from  eminent  physicians  a  number  of  cases  ot  yellow 
fever  in  Cubans  not  only  born  but  always  residing  in  Cuba,  so  well  described  and 
authenticated  as  to  leave  no  doubt  as  to  the  true  nature  of  the  disease.  It  is  deemed 
sufficient  as  to  these  individual  cases  simply  to  refer  to  Drs.  Foriis  and  Morado,  ot 
Marianao,  and  to  Drs.  Zayas,  del  Valle,  and  Burgess,  of  Havana,  all  physicians  ot  note 
But  in  this  connection,  evidence  of  so  much  interest  was  presented,  directly  to  the 
commission,  by  Drs.  Reyes,  Selsis,  Navea,  and  Mazzarredo,  that  it  deserves  record. 
These  gentlemen  are  all  physicians  of  age,  experience,  distinction,  and  superior 
education ;  all,  except  perhaps  Dr.  Navea,  are  graduates  of  Paris. 

Dr  Reyes  writes:  "Children  have  always  been  considered  little  hable  to:sellow 
fever  intoxication.  Some  children  from  the  interior  coming  to  Havana  may  suiter  as 
such  adults  do ;  but,  if  so,  rarely."  "  I  do  not  refuse  to  credit  the  occurrence  of  yellow 
fever  in  children,  because,  for  the  last  two  or  three  years,  I  have  heard,  Particularly 
during  the  summer,  of  epidemics  of  an  undefined  hemorrhagic  fever  which  tas  killed 
many  children.  Two  years  ago  many  children  thus  died  at  Colon,  Sagua,  and  Car- 
denas. I  am  the  slower  to  form  a  conclusion  in  the  matter  because  accurate  scientific 
observation  here,  especially  in  country  places,  is  still  in  its  cradle.  This  undefined 
fever  has  also  existed  in  Havana  this  summer  (1879)  tor  there  have  occurred  quite  a 
number  of  deaths  among  children  by  a  hemorrhagic  fever."  I>/-I^eyes  details  one  ot 
these  cases  of  a  Cuban  child  five  to  six  years  old,  and  says  that  the  death  m  this  case 
was  attributed,  "  of  course,  to  the  always-prophetic  bilious  tever. 

Dr.  Selsis,  now  of  Havana,  but  long  at  Santiago  de  Cuba,  writes :  Cubans  born  in 
and  residents  of  the  interior,  especially  of  the  cool  and  mountainous  parts,  are  hahle  to 
yellow  fever."  "  I  have  never  seen  a  case  of  yellow  fever  in  any  one  born  and  In  ing 
in  Santiago  de  Cuba,  but  I  have  seen  at  Havana  several  cases  of  well-marked  yellow 
fever  in  young  subjects  who  had  never  left  the  city.  Dr.  Argumosa,  jr.,  with  Drs. 
Albertini"^  and  Redondo,  in  consultation,  had  one  such  case  in  a  child  twenty-se\ en 
months  old,  who  died  with  unquestionable  yellow  fever.  This  deserves  the  more  atten- 
tion because  in  an  adjacent  village  there  has  been  for  some  time  the  question  as  to 
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the  existence  of  a  Cuban  yellow  fever  "    Dr  T  v  n^o+^.v  ^4.-  tt 

iSiiiigSli 

mmm 

where  he  practiced  for  fifteen  years  normeast  ot  ban  Jos^,  and 

vaih  aJras^S^t^f^^  ^  ^^^^^^^  ^liere  yellow  fever  pre- 

Graduating  in  Paris  in  18fiO^  D^  ultZ    ?       '^i^^*?^  exempt  from  it." 

cur  in  the  vilw  of  tTe  immnnitv  of  P^n.il  '"^'^  was  amiliar  with  and  inclined  to  con- 

children  born  ^n  Seifue-^os  a^e  L.etlv  f,^^^^  ^  ^^^^  convinced  that 

lives  fls  nrp^ti;^^        ^  exactly  m  the  same  conditions  the  first  years  of  their 

I  coLtLfthat  chiirernT'"''  ^"^^  J^^*  ''^^  ^^^^1^  ^t.s  attacks  &theles8 
ent  ^ondTtio  KS^IS^  eniSShirreC^^^^  ^^"^"^l"^ '  their  diS 

of  foreigners,  who  sufffr  little  ^     this  respect  the  same  privileges  as  the  better  class 

to  t^eir  g?eat™tio^               ir^''  r^^^i  ^  '^''^'^  P^^^^^ly  due 

1876,  the  mortLh^MsT^at^n  nil  ItfJ^'^V^''  is  violent,  as  in  1868,  1870, 

these  the  fevei  is  mild^bnt  in  oft  r         'v''''*'  excepting  children.    In  some  of 

the  six^h  day  after  e  ec  in^    ho  f^,  f  ^^^S^.^^.*  ^^'^  ^^^^  ^^^^  ^'^^^  the  fifth 

attended  native  SrenTom  coitee-ground  vomit.    I  have  also 

tnd  not  above  ten  years  old  .nd^              T  ^^'^^^^  ^"^^^^  Spaiu, 

^ymptoms,  co4aJr:!t^^i:^^^^^  IZu  '''''''''''  ^ 

^ndTlCfgr'hly^^^^^^^^  ^--^  t^P^"-  fever  to  these  cases, 

"arch,  and  duiatkm  between  the  symptoms 

-  swaU  iwer  am  bL.  l  '  ^^'^P^^^^^  f/tli  yellow  fever,  still  they  think  the  former 

oes  Posl^tit'ha^-m  ^n^^el  ~  T^"^^  \'  "  h'^''^'  ^^-^ 

re  given  from  the  outirtl  ese  fail  to^hlJ/;  very  heavy  doses  of  quinine 

ation  of  this  so-called  tvnhnf   T^^^  """^  ""'"'^  favorably  influence  the  termi- 

^^o  called  typhus.    The  less  severe  cases  get  well,  but  it  is  to  be  inferred 
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tliafc  these  naturally  tend  to  recover,  and  do  recover  in  spite  of  the  medicine."  I 
hone  that  I  hT^^^         it  clearly  understood  that  I  am  thoroughly  convinced  that 
1^  w  wpr  nttnoks  native-horn  children  of,  as  well  as  all  new-comers  to,  a  locality 
yellow  tevei  atta^^  ,   inhahitants  of  such  localities  have  m 

tTiertime  h'td  y^^^^^^^^^  '^'^         disease. attacks  hut  once  in  a 

Sme  Lnre,  for  this  sole  reason,  the  acclimation  or  immunity  therehy  acquired  is 

^  T~wrabovrq^^^^^^^^  are  those  of  a  small  yet  very  intellioont  minority  of  the 
nhvsfcHnrof  Cuba,  hut  the  views  of  this  minority  are  very  much  strengthened  by 
th^R^  Crth^t  they  are  upheld  by  the  majority  of  distinguished  physicians  m  other 
yenow  fe^er^^^^^^^^^  ^In  proof  of  this  the  following  facts  and  quotations 

""""Heiremann  reports  in  1879:  -Until  lately  the  physicians  and  people  of  Vera  Cruz 
supp~wrth  fr^^^^^^^        the  dogma  that  natives  ^^^1^}^^^-^'^^^^^^ 

^fJer  mo?e  ?han  a  c^^^^^^^^  absence,  the  natives  sutfered  severely,  but  not  so  severely  as 
new  comers    a^^^  of  the  French  navy,  reporting  the  epidemic  of  18/6,  says 

Wives  were  attacked,  refers  to  medical  authorities  who  concur  in  this,  and 

"^i^t^^^^,  'which  include  flt^TA"'^^^^^^^^^^^ 
the  deaths  by  vellow  fever.    The  health  inspector  ot  the  poit  f^^^^^^/^l^^^^ 
T.o?tPd  tha t  of  r«  deaths  bv  yellow  fever  during  the  first  nine  months  of  1879     t^v  elve 
TrfJ^m  oVRio."^       Vorgas,  Surgeon  U.  S  Navy  ^^l^^^^^^^^^^^^  ^ 

'^Tumint'to  modern  French  literature  there  will  be  found  complete  unanimi^ty  on 
tVyZons  those  Creoles  bom  and  resident  in  'fj'.f 

''M6Uer  and  F^raud  incline  to  believe,  while  Lota  and  De  Lavison  of  exte^^^^ 

advocate  that  the  Creoles  of  New  Orleans  ^f.^^^.^^^,^ 

attention  has  been  directed  for  many.years  to  this  ^  in  New  Or  cans  no 

that  Professor  Stone's  view  has  so  triumphed  that  ^^l^^^f.^^®        '""t'^^^^^  and 

ssir^iTet^^^^^ 

Yation  that  the  longer  the  absence  of  an  epidemic  from  a  place  the  greater  tne 
''t'i^l7li:"dSarfects  now  presented  tend  very  strongly  to  the  conclusion, 
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altliough  diagnostic  deficiencies  may  render  it  impossible  to  jirove  it  absolutely,  that 
the  Creole  children  as  well  as  adults  of  Cuba,  as  of  other  yellow-fever  regions,  are 
liable  to  yellow  fever ;  and  that  the  extent  of  their  apparent  immunity  is  proportion- 
ate to  the  extent  of  their  exposure  to  the  poison  of  the  disease.  Wherever  yellow 
fever  occurs  only  occasionally  as  an  epidemic,  there  the  Creoles  are  manifestly  liable 
to  the  disease ;  wherever  it  prevails  habitually,  there  the  Creoles  appear  to  enjoy  a 
very  great,  if  not  absolute  immunity;  and  the  fact  that  the  white  natives  of  any 
place  do  enjoy  this  comparative  immunity  is  good  evidence  that  the  poison  of  yellow 
fever  prevails  habitually  in  this  place.  Hence,  the  important  practical  conclusion 
that  the  stranger  should  beware,  dimng  the  warm  season,  of  every  place  in  Cuba  or 
elsewhere  of  which  the  natives  boast  that  while  the  foreign-born  habitually,  they 
never  suffer  with  yellow  fever. 

It  has  already  been  intimated  that  authorities  are  generally  too  absolute  in  their 
assertions  as  to  liability  to  and  immunity  from  yellow  fever.  Because  some  or  many 
may  be  liable,  or  the  reverse,  is  not  proof,  as  is  generally  implied,  that  all  of  the  same 
class  are  in  the  same  condition.  In  respect  to  the  degree  of  liability  it  is  important 
to  draw  attention  to  some  other  facts,  besides  those  already  stated,  in  order  the  better 
to  consider  the  causation  of  immunity  from  yellow  fever. 

In  infected  places,  are  all  foreign-born  whites,  under  apparently  like  conditions, 
equally  liable  to  yellow  fever  ?  All  authorities  teach  that  in  yellow  fever  as  in  other 
diseases  there  are  some  few  persons  of  such  peculiar  constitution  that  they  are  not 
liable ;  that  women,  sucklings,  and  the  aged  enjoy  a  comparative  immunity ;  that 
those  Avho  come  from  cold  northern  latitudes  or  from  high  altitudes  are  more  liable 
than  those  who  have  inhabited  warm  southern  plains  ;  that  the  robust  and  plethoric 
are  more  liable  than  the  feeble  and  aniBmic ;  and  that  those  engaged  in  occupations 
near  the  fire,  bakers,  blacksmiths,  &c.,  are  the  most  liable,  while  those  occupied  in 
pursuits  which  subject  them  to  the  inhalation  of  putrid  air,  scavengers,  tanners,  soap 
boilers,  &c.,  are  least  liable.  Notwithstanding  this  universal  teaching,  thefe  is  a 
great  lack  of  reliable  statistics  and  of  scientific  proof  to  establish  what  is  thus 
taught;  and  there  is  much  room  to  question  Avhether  the  immunity,  so  generally  ad- 
mitted, is  not  in  large  degree  apparent  rather  than  real. 

Few  students  of  modern  researches  into  the  nature  of  zymotic  poisons  will  refuse  to 
credit  that  the  poison  of  yellow  fever  is  particulate  rather  than  gaseous.  If  so,  then 
the  escape  of  a  few  persons,  during  even  the  most  violent  epidemic,  would  not  neces- 
sarily prove  that  their  exemx)tion  was  due  to  some  incomprehensible  idiosyncracy  any 
more  than  the  survival  of  one  Spartan  out  of  the  300  at  Thermopylae  proved  that  his 
peculiar  idiosyncracy  exempted  him  from  the  slaughtering  swords  and  spears  of  the 
Persians.  Some  veterans,  with  no  lack  of  susceptibility  to  lead  particles  or  bullets, 
have  escaped  unharmed,  not  from  one  alone,  but  from  a  hundred  murderous  battles. 
Manifestly,  more  knowledge  than  science  now  possesses  must  be  acquired  on  this  sub- 
ject before  we  should  teach  dogmatically.  •  It  is  still  more  probable  that  the  compara- 
tive immunity  of  women,  of  the  aged,  and  perhaps  of  sucklings,  is  in  some  measure 
more  apparent  than  real ;  due  in  the  case  of  women  largely  to  their  more  secluded  lives, 
for  repeated  instances  have  occurred  where  theatrical  companies  have  been  exposed,  and 
the  female  artists  have  sufiered  equally  with  the  males  ;  due,  in  the  case  of  the  aged, 
largelytotho  same  cause,  as  well  as  to  theirverylimitednumberin  tropical  countries  and 
to  a  forgotten  or  misapprehended  attack  of  this  non-recurring  disease  having  been  expe- 
rienced in  earlier  years ;  due  in  the  case  of  sucklings,  probably  also  in  large  measure  to 
seclusion.  As  to  the  apparent  immunity  of  sucklings,  it  is  worthy  of  note  that  this  has 
also  been  observed  in  typhoid,  typhus,  and  scarlet  fever,  in  cholera,  influenza,  and  croup ; 
and  further,  that  it  is  possible  that  diet  may  play  a  part  in  the  matter,  for  it  seems 
certam  that  this  cause  is  potent  in  at  least  splenic  fever,  to  which  herbivora  are  very 
liable,  omnivora  less,  and  carnivora  least.  In  resi)ect  to  the  somewhat  greater  liabil- 
ity of  the  robust  and  plethoric,  and  of  the  inhabitants  of  cold  countries,  there  seems 
to  be  less  reason  to  doubt  that  this  is  real ;  it  is  the  common  belief  and  numerous  sta- 
tistical tables,  all,  however,  too  regardless  of  the  difference  in  surrounding  conditions 
to  be  conclusive,  tend  to  confirm  this  belief.  The  greater  liability  of  artisans  working 
in  hot  places,  and  the  comparative  immunity  of  those  exposed  to  foul  emanations,  has 
been  accepted  on  very  loose  evidence.  The  only  statistical  research  on  the  subject, 
known  to  me,  is  recorded  by  Dr.  Rey,  in  reference  to  the  Rio  Janeiro  epidemic  of  1876. 
This  research  proves  that  cooks,  bakers,  blacksmiths  are  among  those  who,  on  the 
contrary,  are  least  liable ;  while  the  persons  very  much  the  most  liable  are  those  who, 
like  cabmen,  policemen,  and  newspaper  reporters,  are  engaged  in  ambulatory  occupa- 
tions. This  result  of  statistical  research  is  much  more  satisfactory  than  the  accepted 
belief,  for  it  is  easily  explicable,  and  in  perfect  accord  with  such  facts  as  the  compar- 
ative immunity  of  women  and  others  leading  sedentary  and  secluded  lives.  Seldom 
are  all  parts  of  a  yellow-fever  battlefield  equally  dangerous,  and  the  chances  of  those 
forced  to  traverse  daily  all  parts  of  it  are  much  less  favorable  than  are  the  chances  of 
those  confined  to  one  small  section  of  the  field.  Farther,  it  should  not  be  forgotten 
that  it  has  been  repeatedly  observed  that  those  who  sleep  and  live  above  the  ground. 
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the  higher  the  better,  tiiffer  less  than  those  who  sleep  and  live  on  the  ground  or 
ground  floor. 

These  facts,  in  respect  to  foreign-born  whites  in  infected  places,  tend  to  show  that 
while  some  may  enjoy  comparative  immunity  from  yellow  fever,  perhaps,  especially 
those  from  warm  lowlands,  who,  it  should  be  remembered,  are  in  considerable  number 
malarious,  feeble,  and  anemic,  yet,  that  some  of  the  alleged  causes  of  immunity  are 
apparent  rather  than  real. 

What  degree  of  immunity  is  enjoyed  by  the  colored  races?  Certainly  a  greater 
degree  than  by  the  whites.  None  the  less,  even  the  pure  African  negro  is  very  far 
from  enjoying  an  absolute  immunity,  and  there  are  facts  to  prove  that  the  causes  of 
the  comparative  immunity  of  the  colored  races  require  the  consideration  of  more  than 
race  differences..  ,     ,     -,  ^ 

Moufdet  testifies  that  the  red  Indians  of  the  warm  lowlands  of  Yucatan  are  sus- 
ceptible to  yellow  fever;  numerous  authorities  unite  in  stating  as  the  result  of  many ' 
years'  observation  that  at  Vera  Cruz  the  pure-blooded  Indians  from  the  cold  high-  , 
lands  of  Mexico  suffer  from  yellow  fever  even  more  than  recently  arrived  Europeans ; 
and  Archibald  Smith  cites  numerous  medical  witnesses  in  proof  that,  in  1853-'56,  the 
Indians  of  the  Peruvian  Andes  Avere  destroyed  in  vast  numbers,  and  to  greater  extent 
than  the  foreign-born  whites.  In  face  of  such  evidence,  we  are  forced  to  suspect 
that  the  comparative  immunity  of  the  Indian,  usually  observed  in  other  places  than 
Vera  Cruz  and  the  Andes,  was  due  to  other  causes  than  the  mere  fact  that  he  was  an 
Indian.  May  it  not  be  that  the  Indians  who  do  enjoy  comparative  immunity  are  those 
only  who,  living  in  malarious  lowlands,  are  feeble  and  anemic ;  while  the  hardy  mount- 
aineer is  very  susceptible  ?  The  great  susceptibility,  under  certain  circumstances,  of 
the  Indian  of  the  present  day,  has  served  to  confirm  the  conviction  I  have  long  enter- 
tained that  yellow  fever  did  not  originate  with  the  settlement  of  San  Domingo  by 
Columbus.  Because  unknown  to  Europeans,  because  undetected,  among  acclimated 
Indians,  by  ignorant  adventurers,  with  no  thought,  except  for  conquest  and  for  gold- 
mines, is  no  proof  that  the  disease  did  not  exist,  and  had  not  existed  from  time  imme- 
morial. It  has  been  proved,  solely  because  of  records  such  as  Indians  had  not,  that 
small-pox  was  known  in  China  at  least  eighteen  hundred  years  before  its  first  appear- 
ance in  the  eighth  century  in  Europe ;  who  would  now  contend  that  small-pox  must 
have  originated  at  some  definite  date  in  either  Europe  or  China  ? 

In  Cuba  many  physicians  assert  that  the  Chinese  never  suffer  with  yellow  tever. 
This  was  found  to  be  a  great  error,  for  a  few  days  of  investigation  gathered  authentic 
reports  of  more  than  a  dozen  cases.  One  of  these  reports  was  from  the  officers  of  the 
Garcini  Infirmary,  and  to  the  effect  that  of  about  90  Chinese  specially  noted,  there 
had  been  10  attacked  and  3  deaths.  As  the  importation  ceased  m  1874,  every  suc- 
ceeding year  has  naturally  rendered  Cuban  experience  less  valuable.  But,  apart  from 
Cuban  experience,  the  Chinese  in  others  of  the  Antilles  and  in  the  United  States  have 
proved  beyond  question  their  liability  to  yellow  fever,  and  at  the  same  time  their 
comparative  immunity.  ,    .    ^  ^  ^-u   -itt  ^ 

The  same  has  been  proved  by  the  English  and  French,  m  Guyana  and  the  West 
Indies,  in  respect  to  coolies  from  Hindostan  and  other  parts  of  Southern  Asia.  In  re- 
gard to  the  comparative  immunity  of  the  Asiatic  races,  it  should  not  be  forgotten  that 
the  vast  majority  of  these  come  from  tropical  malarious  lowlands.  This  becomes  all 
the  more  worth  noting  when  associated  with  the  reported  fact  that  Hindoos  froni  the 
lowlands  show  far  less  susceptibility  to  cholera  than  Europeans,  but  that  natives  trom 
the  Hymalaya  Mountains  are  just  as  susceptible  as  Europeans.  ^  ^ 

Similar  facts  as  to  negroes  are  recorded.  In  Cuba  many  physicians  assert  that 
negroes  enjoy  an  absolute  immunity,  but  even  if  this  were  true,  as  it  is  not,  in 
respect  to  all  Cuban  negroes,  it  would  not  be  thereby  proved  that  they  owed  their 
immunity  to  the  sole  fact  that  they  were  negroes.  There  are  numerous  records  like 
the  following :  In  the  terrible  irruption  of  1802  the  African  negroes,  acting  as  nurses 
in  the  hospital  of  Fort  de  France,  Martinique,  were  attacked,  and  all  died,  except 
some  old  men!"  But  the  most  remarkable  well-authenticated  instance  of  this  nature 
is  in  reference  to  the  visitation,  after  many  years'  absence,  by  the  violent  epidemic  ot 
1830,  of  the  little  French  island  of  Gor6e,  some  90  miles  from  the  West  African  coast. 
This  epidemic  not  only  attacked  144  out  of  150  total  European  population,  but  is  re- 
ported to  have  been  equally  destructive  to  the  native  Africans.  Gor<Se  is  an  and  vol- 
canic rock,  destitute  of  marshes,  and  very  healthy;  and  therefore  its  native  inhabit- 
ants were  free  from  swamp  poison,  and  probably  hardy  and  robust.  Is  not  the  sus- 
picion justifiable  that  the  unusual  susceptibility  of  the  negro  on  this  occasion  was  due 
to  these  causes?  It  is  not  strange  that  this  unusual  susceptibility  was  not  observea 
during  succeeding  epidemics,  inasmuch  as  so  large  a  number  had  suffered  the  one  neces- 
sary protective  attack  during  the  first  epidemic.  But  the  comparative  immunity  ot  tlie 
negro,  under  apparently  the  same  circumstances  as  the  white  man,  has  been  proved 
repeatedly  in  the  United  States,  and  never  more  conclusively  than  m  1878.  il«wever, 
the  statistics  of  United  States  white  and  colored  soldiers  at  New  Orleans  during  tne 
violent  epidemic  of  18(57  present  probably  the  most  trustworthy  data  m  respect  to  tno 
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malarial  fevers  reality,  as  also  is  his  less  susceptibility  to 


MODES  BY  AVHICH  IMMUNITY  FROM  YELLOW  FEVER  MAY  BE  ACQUIRED. 

,robTlt«  l,:XL*.thoSe  S'ta  an  conceivable  modes,  whether  possible, 
ionsiderert  in  the  follow^nl  order  ""^  ''''  ^"^marized,  and  will  be 

eoJ.,[pS?nr^^^^^^^^^  to  the  eli.atic 

II.  Increased  physiological  power  of  excretion.  localities. 

III.  Inhentance. 


'^^'Z^;^:^-  t'-e  P^duction  thereby  oi: 


I. — ACCLIMATIZATION. 


an  easier  explanation  was  given.    It  was  lieW  to  ifp  t hJ.^f.  ^      ^'''''^^^  ^^^^ 

in  other  parts  of  the  world^esides  thlwest  Indie^  '  ^""^  a« 

pleasurable  follies  and  a-reeable  vices    In  orrW  f .  f  convenient  excuse  for 

moved,  and  the  fresh  blood  whfcirwaf  made  m^^^^^^  blood  might  be  re- 

the  West  Indies.  At  other  t  mes  7n\u^nt  S-f-  of^^ie  kind  most  germane  to 
drinking  and  expotileTwL^rsid^Vd  ^e^l^^^^^  -^^^^.-^ 
lever  was  looked  for  with  anxietv  ThofiT.^+ .^h-  1-  Preservative,  and  the  seasoning 
all  these  fancies,  ^^^^ho^Sl  cJ^clZi^^^^^^^^^^  arn,y  swept  away 

cing  acclimatization  and  lessening  disease  rwi^f^^i  I>™l?nged residence  produ- 
with  every  year  of  resilience  "        "'sease,  disease  and  mortality  increased  regularly 

-hil'b™i:ioply  JL'^t  rf™:^^^^  "'"V  climate 

Dutroulaii  writSfp^  IsoJl- .'No^^^^^ 
passed  through  a  pr^L^ding  epidemic  per'd    -    '  3""amSe 
have  had  an  attack  of  complete  yellow  fever  "    "  Whe„  «!„     ■  i      '  V 
Martinique  in  1851  the  whXgarrli^ha'rbTen  in  t^^^^^^^ 

only  a  few'mVitg  o?  da*  be?oreT^  """^  «^  ^-1"-  -1^' had  :SvS 
statistics  will  8how."  '  ^  S^^^^  unsatisfactory  results,  as  the  military  hospital 
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Cornilliac  (1873)  testifies:  ^'Acclimation  it  secured  only  by  residence  in  infected 
nlaces  during  epidemics"  (p.  104).  ''Only  those  Indians  and  white  Creoles  enjoy 
fmmunitTwho  Hve  where  yellow  fever  generally  prevails"  (p.  213),  and  'there  is  no 
a^cMmation  against  yellow  fever.  There  is  nothing  except  a  first  attack  during  an 
enidemic  which  can  preserve  one."  „    ,    ,  n  • 

Du  Bellav  wrote  in  1870,  that  acclimation  is  illusory,  for  he  has  seen  many  soldiers 
sufter  with  yellow  fever  who  had  been  at  Guadeloupe  more  than  five  years. 

F6raud,  writing  in  1874  his  experience  of  yellow  fever  m  Africa  says :  ' 'At  Senegal 
prolonged  sojourn  has  no  such  happy  acclimating  effects  as  reported  m  the  Antilles." 
Subsequently  he  served  in  the  Antilles,  and  recording  m  1878  his  experience  m  Mar- 
Sue"  he  ibund  that  the  "  happy  acclimating  effects  "  which  had  been  reported  were 
not  real,  and  concurs  fully  with  the  views  of  Dutroulau,  Cornilliac,  &c. 

The  eiperience  of  the  most  eminent  medical  civihans  is  to  the  same  effect  in  all 

^  ""S^mrnn  stXs,^^^^     Vera  Cruz  acclimatizes  its  inhabitants,  yet  those  living  but 
a  short  distance,  north,  south,  or  west,  gain  no  immunity  from  yellow  tever. 

Dr  Armona,  writing  for  Drs.  Forns,  Beltran,  Morado,  and  himself,  physicians  of 
Marianao,  Cu'ba,  states:  "We  all  entertain  little  confidence  in  the  immunity  from 
vellow  fever  acquirable  by  long  residence  in  this  place  (some  six  unless  only  from 
Havana)?  this  iLk  of  confidence  is  not  simply  limited  to  this  locality  but  extends 
o-enerally  to  all  places  in  Cuba  where  yellow  fever  does  not  occur.  Instances  are 
known  to  prove  this;  among  these  are  the  cases  of  two  English  mechanics  who  after 
morrthan^eight  years'  residence  on  the  adjacent  Santa  Eos^  estate  of  Mr  Aidama, 
proceeded  to  Havana,  to  take  passage  home,  and  died  m  Havana  of  yellow  fever 
During  said  years  they  had  visited  Havana,  or  other  infected  place,  very  seldom  and 

^'innumerable  instances  could  be  recorded  of  men  residing  fifteen  years  and  more  in 
non-infected  tropical  localities,  and  though  yellow  fever  had  invaded  adjaceut  pl^^^^^^^ 
north,  east,  south,  and  west  of  them,  still  the  very  same  climate  had  effected  so  little 
that  they  died  of  yellow  fever  on  being  subjected  to  an  infected  locality. 

There  can  be  no  doubt,  then,  that  immunity  from  yellow  fever  cannot  be  gained 
through  the  influence  of  climate,  and  therefore,  that  it  is  an  abuse  of  language  due  to 
past  ilnorance  and  misconception,  to  continue  to  designate  the  acquisition  of  immu- 
nitv  from  yellow  fever,  "  acclimation,"  or  "  acclimatization."  These  deceiving  words, 
and  all  of  their  derivatives,  continue  to  be  the  foundation  of  many  errors  and  miscon- 
ceptions, but,  unfortunately,  they  have  gained  such  foothold  that,  f  f 
any  one  word  to  express  the  correct  idea,  it  is  very  mconvement  to  abohsh  them  In 
upholding  this  view,  there  is  no  intention  to  deny  that,  possibly  those  may  be  lesa 
hable  to  yellow  fevei'  who  have  lost  healthy  plethora  and  vigor,  and  have  }>ecome  weak 
and  anemic  through  the  influence  of  long  continued  heat,  or  through  the  influence 
of  any  such  cause  as  malarial  poison  which  though  a  climatic  coincident  is  not  a  cli- 

"^aII  there'^anv  facts  known  in  reference  to  ihe  acclimatization  of  vegetables  and  of 
the  lower  animals  which  would  justify  the  beliet^that  ^^.^f^^y  ^^^^  ^^^^^^^  t).^^ 
can  be  rained  through  the  influence  of  climate  ?    I  have  failed  to  find  any  such  facts. 
There  are  many  remarkable  examples,  illustrating  the  power  of  vegetables  and  anima  s 
to  gradually  accommodate  their  existence  to  different  degrees  ot  tempemt^^^^^^ 
ity,  altitude,  and  of  other  climatic  factors  ;  but  there  is  no  reason  to  believe  that  this 
gTaduafadaptation  of  physiological  functions  to  widely  different  ^^j^^^^^ 
lith  altered  susceptibility  to  the  action  of  poisons.    This  erroneous  beh^^  f 
confounding  two  very  different  things;  for,  the  accommodation  «f  P^fyf^^^^^^^^^^^ 
tions  to  the'climate  of  a  place,  and  habituation  o  some  poison  ^^^^^^^^^^Pf;^^^,^^^^ 
the  samenlace  are  two  very  different  things,  which  science  should  cease  to  contuse  b\ 
^viSTto  tth'th"  acclimatization.    Only  to  the  —  p-™ 

this  term  be  properly  applied,  and  there  are,  in  reference  to  it,  some  facts  taught  by 
botany  and  zoology  important  in  the  present  connection. 

Darwin  teaches  that  acclimation  is  effected  "by  spontaneous  ^^^^'-^f^^^' ^^^^^^^^J^ 
habit,  and  regulated  by  natural  selection."    "Habit,  however  much  P^olo^g^d,  m^^^^^ 
produces  any'efi'ect  on  a  plant  propagated  by  buds;     ^n^^^J^^^^^^f^Z  y^^^^^^ 
successive  seminal  generations."    "With  plants  propao-ated  by  seed  and  ^i^h  am 
mals,  there  will  be  little  or  no  acclimatization  unless  the  hardier      ^^^f    [^^^f , 
intentionally  or  unconsciously  preserved."    De  Quatrefages  also  teaches  t^^^^^^^^^ 
climatizatioii  of  plants  and  animals  is  acquired  by  hereditary  descent;  not  years,  but 

^^S^^cSSt^^resented  unite  to  justify       conclusion  tl^i^^ 
the  yellow  fever  or  other  poison  cannot  be  acqunpd  by  acclimatizat^^^^^ 
fluence  exercised  by  climate  is  secondary  and  slight,  and  that  even  this  shghtmdiiecii 
influence  is,  as  yet,  unproved,  therefore  uncertain.  ' 
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n. — INCREASED  POWER  OF  EXCRETIOX. 

The  view  lias  been  advocated  that  the  varying  excretory  powers  of  individuals 
might  serve  to  explain,  at  least,  in  part,  their  varying  susceptibility  to  the  poison  ot 
yellow  fever  ;  and  that  the  comparative  immunity  of  some  persons,  of  tropical  Creoles, 
of  negroes,  &c.,  might  be  due  to  the  greater  activity  of  their  excretory  functions. 

There  are  only  four  great  excretory  organs,  the  lungs,  kidneys,  bowels,  and  skin. 
As  is  well  known,  the  functions  of  the  three  former  are  diminished  by  heat,  and  there- 
fore reduced  in  summer,  and  in  the  tropics.  Hence  the  discussion  is  reduced  to  in- 
creased excretion  by  the  skiu,  which,  there  is  reason  to  suspect,  may  be  the  organ 
by  which  the  poison  of  yellow  fever  is  chiefly  eliminated.  The  odor,  the  profuse 
sweating,  the  petechiae,  the  boils  of  yellow  fever,  give  countenance  to  this  suspicion. 
But,  science  is  destitute  of  facts  tending  to  prove  that  the  skins  of  acclimated  residents 
are  more  active  than  the  skins  of  unacclimated  new-comers.  Contrasting  northerners 
with  southerners  the  reverse  is  probably  true,  since  an  unusual  stimulant  excites  an 
organ's  function  more  than  an  habitual  stimulant.  We  have  still  less  reason  to  credit 
any  difference  between  the  cutaneovis  functions  of  those  who  reside  in  a  non-infected 
l"ocality,  within  a  few  miles  even  of  an  infected  locality,  and  of  those  who  reside  in  the 
latter,  yet  the  liability  of  the  former  is  very  much  greater.  Farther,  it  is  impossible 
to  admit  that  every  native  child  can  take  a  dose  of  yellow-fever  poison  fatal  to  many 
foreign-born  adults,  and,  because  of  superior  excretory  power,  experience,  as  is  alleged, 
no  ill  effects  whatever.  Healthy  activity  of  the  excretory  organs  is  certainly  desir- 
able whenever  there  is  exposure  to  a  poison,  but  the  various  facts  presented,  in  re- 
gard to  immunity  from  the  poison  of  yellow  fever,  cannot  be  explained  by  the  theory 
that  the  susceptibility  is  due  to  varying  excretory  power. 

III. — IXHERITAXCE. 

It  may  be  naturally  presumed,  that  parents  who  have  acquired  exemption  from  a 
non-recurring  disease  would  be  more  apt  to  beget  children  insusceptible  to  said 
disease.  However,  although  there  are  a  number  of  these  diseases,  no  evidence  has 
been  presented  favoring  this  supposition.  The  subject  deserves  research.  Several 
generations,  if  not  the  first,  might  show  lessened  susceptibility.  The  little  reliable 
evidence  I  have  gathered  on  this  subject,  as  it  respects  yellow  fever,  is  entirely,  unfa- 
vorable. 

Dr.  Burgess  reported  the  death,  by  undoubted  yellow  fever  in  1879,  in  Havana,  of  a 
child  three  to  four  years  old,  born  in  Europe  of  acclimated  Cuban  Creoles.  My  col- 
league, Professor  Logan,  reported  to  the  Orleans  Parish  Medical  Society  the  following 
facts:  His  ancestors  had  resided  in  Charleston,  S.  C,  since  the  seventeenth  century, 
and  were  presumably  acclimated.  His  father  and  mother  certainly  were.  They  had 
eleven  children,  of  whom  nine  at  least  had  suffered  with  yellow  fever.  His  brother, 
one  of  these  nine,  married  a  Creole,  a  member  of  an  old  acclimated  family  of  New 
Orleans,  who  bore  him  two  children  between  the  great  epidemics  of  1858  and  1867 ; 
both  of  these  Avere  attacked  in  1867 ;  four  others  were  born  between  1867  and  .the 
next  great  epidemic  in  1878,  during  which  all  four  were  attacked,  two  violently  and 
one  had  black  vomit. 

This  evidence  tends  to  prove  that  which  no  one  has  denied,  that  parents  who  have 
had  yellow  fever  do  not  because  of  this  beget  children  insusceptible  to  the  disease; 
and  there  is  no  reason  to  believe  that  foreign-born  parents  who  have  had  yellow  fever 
can  because  of  this  beget  children,  in  habitually  infected  places,  who  in  the  very  first 
generation  are  insusceptible  to  this  disease ;  yet,  even  such  children  are  alleged  to 
enjoy  as  complete  immunity  as  all  others.  Hence,  it  is  certain  that  the  wholesale 
immunity  which  is  alleged  to  be  enjoyed  by  all  children  born  in  habitually  infected 
localities  cannot  be  due  to  inheritance. 

However,  it  is  probable  that  a  fetus  in  the  womb  during  the  time  when  the  mother 
recovered  from  an  attack  of  yellow  fever  may  have  suffered  with  her,  and  thereby  have 
become  insusceptible  to  a  second  attack.  Farther,  it  must  be  admitted  that  it  is  not 
known  that  the  law  of  'Hhe  survival  of  the  fittest"  may  not  be  applicable  to  yellow 
fever,  possibly  to  the  extent  that  parents,  among  those  exceptional  few  who  were 
never,  or  perhaps  very  little  susceptible,  might  beget  descendants  who  would  be  insus- 
ceptible.* 

IV. — HABITUATION  TO  OTHER  POISONS  THAN  THAT  OF  YELLOW  FEVER. 

Recent  researches  on  the  antagonism  of  medicines  encourage  the  suspicion  that  there 
may  be  antagonistic  disease  poisons,  and  that  habituation  to  one  might  destroy  or 

"Sir  Honry  Holland  taught  in  1851  (see  note  on  p.  82  of  "Medical  Notes  and  Reflections"),  that  evi- 
dence warrants  the  opinion  "  that  repetition  of  a  given  disorder  through  successive  generations  may 
alter  the  liahility  to  receive  it  under  its  most  severe  forms."  And,  Dr.  Lyman  asserts  (N.  Y.  Medical 
Record,  September  4,  1880),  that  an  "hereditary  tolerance"  to  such  diseases  as  small-pox,  measles, 
and  scarlet  fever  docs  grow  up  in  communities  subjected  to  these  diseases.  However,  neither  he  nor 
any  one  elsfs  lias  ever  yet  presented  anything  like  adequate  evidence  in  proof  of  any  such  "  hereditary 
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diminish  the  susceptibility  to  another.  To  what  extent  is  this  view  justified  hy  facts 
80  far  as  yellow  fever  is  concerned? 

It  has  been  taught  that  those  engaged  in  occupations  which  exposed  them  to  putrid 
emanations  were  less  liable  to  yellow  fever.  This  teaching  is  founded  on  that  kind  of 
ipsc-dixit  evidence  which  is  valueless  in  science,  and  is  frequently  associated  in  some 
other  part  of  the  same  book  with  the  discordant  lesson  that  yellow  fever  is  caused  by 
and  has  a  spontaneous  origin  in  putrid  emanations. 

It  has  also  been  taught  that  those  exposed  to  malaria  were  less  liable  to  yellow 
fever.  It  is,  however,  well  known  that  persons  saturated  with  malaria,  and  even 
while  suiieriug  violently  therewith,  are  not  infrequently  attacked  by  yellow  fever. 
All  the  facts  we  have  tend  to  prove  that  there  is  no  antagonism  between  the  poison  of 
yellow  fever  and  the  poisons  of  malaria,  cholera,  and  small-pox.  Each  of  these  three 
diseases  have  been  repeatedly  seen  coexisting  with  yellow  fever  in  the  same  person  ; 
and,  it  is  worth  noting  that  in  such  cases,  while  yellow  fever  predominates  over 
swamp  fever,  small-pox  and  cholera  are  reported  always  to  predominate  over  yellow 
fever.  Notwithstanding  all  this,  there  is  some  reason  to  suspect  that  the  anem'^ic  and 
feeble  may  be  less  liable  to  yellow  fever  than  the  robust  and  plethoric  ;  and,  as  is  well 
known,  anemia,  the  sequence  in  large  measure  of  malaria,  is  the  prevailing  patholog- 
ical characteristic  of  the  inhabitants  of  tropical  malarious  lowlands.  An  intelligent 
American  from  the  swamps  of  Illinois,  long  resident  in  Havana,  was  very  positive  that 
his  countrymen  from  malarial  districts  had  suffered  less  with  yellow  fever  than  those 
from  non-malarious  localities.  But  since  even  these  do  suffer  olten  severely  and  in  large 
number,  it  is  impossible  to  admit  more  than  that  these  causes  may  exercise  a  slightly 
favorable  influence,  while  totally  insufficient  to  explain  the  wholesale  immunity,  ap- 
I)arently  enjoyed,  by  the  natives  of  habitually  infected  localities.* 

V. — HABITUATIOX  IN  INFECTED  LOCALITIES  TO  THE  POISON  OF  YELLOW  FEVER. 

Since  the  facts  thus  far  presented  are  inadequate  to  account  for  the  apparent  immu- 
nity from  yellow  fever  enjoyed  by  vast  numbers,  if  not  by  all  of  the  children  and 
natives  of  such  places  as  Havana  and  Vera  Cruz,  the  cause  of  this  wholesale  immunity 
must  be  due  either  to  the  gradual  habituation  to  the  poison  of  yellow  fever,  or  to  the 
wadl-known  influence  of  a  first  attack. 

Thus  far  science  fails  to  teach  that  there  is  any  disease-poison  possessing  the  won- 
derful power  claimed  for  the  poison  of  yellow  fever,  viz,  that  children  subjected  to 
its  influence  become  insusceptible  to,  without  suffering  from  it.  The  only  approx- 
imative instance  is  furnished  by  the  much  milder  protective,  but  very  manifest  dis- 
ease, which  results  from  inoculation  of  the  small-pox  virus,  and  from  vaccination. 

As  to  other  poisons,  none  of  which,  says  Taylor,  are  inorganic,  such  as  alcohol, 
tobacco,  and  opium,  it  is  well  known  that  while  some  few  persons  show  on  the  one 
hand  excessive  susceptibility  to  small,  and  on  the  other  hand  excessive  tolerance  (inde- 
pendent of  habit)  for  large  doses— both  of  which  may  be  lost — all  persons  have  the 
po  wer  to  habituate  themselves  to  toxic  doses.  But  how  is  this  power  gained  and  at  what 
expense  ?  It  is  gained  through  small,  always  nonfatal  doses,  long  continued  ;  and  it 
is  gained  at  the  expense  of  health.  Taylor  concurs  with  other  toxicologists  in  teach- 
ing that  "  as  a  general  principle  we  must  admit  that  habit  cannot  altogether  counter- 
act the  insidious  effects  of  poisons;  and  that  the  practice  of  taking  them  is  liable  to 
give  rise  to  disease  or  to  impair  health."  Now,  if  children  gain  immunity  from  yellow 
fever  by  habituation  to  its  poison,  then  the  extraordinary  and  solitary  example'is  pre- 
sented of  one  poison  which  can  with  impunity  and  without  any  subsequent  impair- 
ment of  health  be  administered  to  little  children  in  doses  fatal  to  unacclimated  adults. 
This  seems  incredible. 

But,  statistical  records  unite  with  general  experience  in  proving  that  at  least  suck- 
lings suffer  comparatively  little  from  the  poison  of  yellow  fever,  as  also  of  several  other 
zymotic  diseases.  Granting  this  due  to  a  real,  and  not  to  a  merely  apparent,  insuscep- 
tibility;  then,  even  in  such  case,  can  the  supposition  be  justified  that  these  insuscep- 
tible children  maybe  so  dosed  with  the  poison,  that  habituation  to  it,  without  causing 
any  disturbance,  protects  them  forever  afterwards;  not  only  on  arrival  at  the  suscep- 
tible age,  but  also  on  return  to  an  infected  locality  after  many  years  cessation  of  the 
use  of  the  poison,  the  result  of  prolonged  residence  in  some  distant  non-infected  local- 
ity? Excluding  yellow  fever,  no  such  wonderful  results  have  ever  been  claimed  for 
any  other  poison  whatever.  No  medicinal  poison,  no  disease-poison  acts  in  this  wise, 
as  far  as  now  known  to  science.  This  view  is  not  only  repugnant  to  the  knowledge 
possessed  of  all  other  poisons,  but  it  is  repugnant  to  the  teachings  of  physiology.  The 
healthy  body  manifests  a  constant  tendency  to  return,  after  subjection  to  abnormal 
conditions,  to  its  usual  normal  state.  Even  the  reformed  opium  eater,  habituated  to 
enormous  doses,  cannot,  after  their  long  discontinuance,  venture  to  resume  the  poison- 
ous dose  once  comparatively^  harmless. 

*  Tho  i)li.ysiolofri.st  iimst  hesitate  to  admit  that  ill  liealtli,  liowcvcr  ])i  oduccd,  cim  serve  as  a  protec- 
tion from  any  (liscjKsc.  It  is  regretted  that  time  and  opportimil y  ]iavc  br«  ii  hicking  to  enable  mo  to 
collect  all  tlic  alleged  facts  respecting  the  protection  from  certain  special  diseases  given  by  certain  dis- 
•eased  conditions  of  the  body.    Such  a  research  might  have  thrown  some  light  on  tiic  present  subject. 
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fhe.sc  aside,  rather  than  believ^  that  they  are  hf  e?ror  fa  ?kT>ect  to  t 

nok,  and  observatTo"  than  to  credit  tha  t  e  noisT  of  veH^^  f'^' 
action  entirelv  unlike  the  action  of  ev„;i  „fi!  ■  J""""'         lias  a  mode  of 

VI.— IMMUNITY  GAINED  BY  ONE  ATTACK 

eal^'ia  to'Lave" one':«tk  •  rd'solar'TveSfo^vTve''™'-^  non-reeurring  dis- 
modes  are  claimed  this  re  na   s   hJ^fnU  T"'      concerned,  while  various 

.pines  it.  '         rc'uams  (he  only  one  so  certain  that  no  one  whatever  dis- 

so  extensive  and  decisivf  tW  iL  ■  oil  1^    J^^^f  first  time,  in  a  form 

Fortunately  these Sra^e  so  nltent  t I  niT^'^'*''^  siftmficance  cannot  be  doubted, 
the  unnrofessional  •  nV^fl  fhl^  ^  •  i  .  ^^'^^  iiVV^ial  to  the  common  sense,  even  of 
ther  e?er7case  o^^^^^^^  mdependent  of  diagnostic  subtleties,  such  as,  whe- 

)btained  by  calculations  based  on  tW  ^^^'^^            consists  of  results 

lesigned  toVacihtate  Sn^^^^^^^^^  '^j'^-^  13-calculations 

he  facts  pertinenf  ?o  our  siXct^a^^^^^^^  l^''^  original  data.    These  tables  present 

liat  is  as  far  back  as  au  Lntic ^^^^  occurred  m  Isew  Orleans  since  1856; 

hree  of  the  most  dtLstrot  epidemi^^^  ,  T^"'  period  includes 

New  Orleans,  and  the  tables  Xse^Tt  fL  'u     ;  lH/8-which  have  ever  desolated 

'rleans  taught  with  as Z  ^  v^^^^^  ^'  ^^t^^?  '^^^^^^^  profession  of  N^w 

^f^^'v^J^'t^^:^^^  statistic^  ^of  New  Orleams^l^i;^,?! 

'clc;fandT.?c^td!d^n^  if  fo^l^^t  ''''  non-epidemic  year  which  both  pre- 
^ery  epidemic  year  in  thfdeon  s  nJfl  ?!  ^^^"^^1^  an  enormous  excess  during 
^  foun!l  that  t^^  mZ^il^^^^^^^^  ^'^'V,^  ^S^'    I*  f^rtber 

iry  months  when  vellow  f^,.nf  .V  :  annual  deaths  invariably  occurred  during  the 
•  yellow  fever  dTdlio  Testr^^^^^^^  f^'^'  ^^"^^  ^^'^'^  children? 

>i8ons,  which  ai-e  invnrfSf         '  }  T  or  more  disease- 

:^vctheasto  nd  iVp^S  the  yellow  fever  poison,  and  whicl 

■e  adults,  the  former^i^ slanc^hir^?^'  i^l  \%  7'^^  "^^'^^^  ^^"^^  ^«  destroying 
"sion  thit  either  tlVch  S  ^^'"^         ^'^^^P^  ^^^'^  ^on- 

that  son.e  other  rh  dr  n'f  d  sr  ^'^^         susceptible  to  yellow  fever, 

ver-an  alternative  (^nnoserU^^^^^^^^  accompanies  the  poison  of  yellow 

naiive  opposed  to  a  prevalent  opinion  that,  during  epideniics,  the  accli- 
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.ated  generally  enjoy  "ea^t^.^  ^efaC^^^^^^^^ 

eration  until  tliey  indisputable  facts  from  the 

demic  years   consider  tlie  f  Sf^^^f^^^^^.^^^^t  ^^^^^^^^         Of  children  under  ten  years 
cemeteries  of  New  Orleans  as  to  our  la^^^^^^  -^g^g 

gestive,"     pernicious/'  '  malignant   .^fj^^^^^^^^^^^  observed  that  the  statis- 

'^typhoid"  and  ''typhus  '  fever.  and  become  dependent 

tics  turn  aside  from  the           ^iid  r^^^^^^^^^  as  tbe'sexton, 

on  the  ^^iapo^c  BkiU  anc^^^^^^^^                           Were^  ^ 

no  alternative  would  be  lelt  to       ^J^^';^        •       \f  mellow  fever,  always  increasing 

of  typhus  fever  invariably  accompany  the  ^^^^^^^^^  Mitanzas-and 

and  decreasing  part  passu  with  this,    ^ho  doctors  oi^^^^  niortality  statistics,  in 

probably  everywhere  else  m  <^^^^a-nmt^,  as  sl^^^^^^  Orleans:    Since  these 

teaching  this  very  same  l^^^^^^^^'^^g^^^^^^  they  have  even 

doctors  have  been  so  unconscious  of  ^^li^^^  on  professional  credu- 

creasing  with  it.  derived  from  a  comparison  between  the  certified 

Third.  This  same  ^i^ss  of  facts  d^^^^^^  be  mistaken  for  it  and  for 

deaths  by  yellow  fever,  ^Xial  f^^^^  another  important  lesson.  The 

convenience  are  designated  '  ma  W      ^J'^^  the  alleged  immunity  of 

many  physicians  now  ^^.f^^J ^le^hk^^^^  contended  that  most  of  the  deaths  by 
Creole  children  from  yellow  /ev^^ '  ^^ve  i^^^^  fever  were  really  due  to  this 

the  so-called  malarial  fevers  f  ^^^^^^^^PJ^^SUe  a^^^^^  the  truth,  and  all  these 

disease  ;  but,  even  it  this  Pr«^able  supposit  on^^^  ^^^^^^  ^^^^^^^ 

deaths  be  added  to  those  f  y^lj^^.^'^^^'  ve^r  Hence  if  this  excess  be  due  to  yel- 
which  invariably  ^ccnrs  durmg  e^^^^^^^  yellow  fever  is  repeatedly 

'confirms  the  unreliability  of  ^^^^^f^^f  which  did  occur  during 

Fourth.  Accepting  the  conclusion  that  tj^f^^^^^.^f^^^'A  then  it  is  in  our  power  to; 
the  prevalence  of  every  ^V^^^^-.^,,^^^^^^^  doneinTablo 
estimate  the  comparative  susceptibihty  at  diher^^^^  literature  of  yellow  fever, 

No.  14,  and  for  the  first  time  ^ f  ^  rS  of  d^atC^^^^  ages  to  the  popula- 

trustworthy  data  are  pre^ent^^^^^  sLm  nin-  the  last  two  column?  of  Table  No.  14. 
tion  corresponding      ^^^^^^^f  ^^f '  .  ^^^^^^^^  with  the  non-epidemic  years 

which  columns  compare  tl^^.^^st  epidemic  ot  L»  o^  epidemics  of  1858  and 
1877  and  1879,  and  illustrate  ^^^^^^  f^cts   concernm^^^^  under  one 

1867,  it  will  be  found  that  there  ^^^s  an^f^^^^^^^^  increase  was  much 

vear,  but  that  this  increase  was  comparatively  siig^Yhis  increase  was  enormous  in 
greater  in  children  from  one  to  two  y^^f  old    that  tliis  increase 

astray.    Take  the  epidemic  of  18o8     an  illi^str^^^^^^^  ^^^^^  ^.^l^^ 

unacclimated  immigrants,  chiefly  fio°^^^^^*^^f.,\^;^  to  find  that  the  mortality 

years,  and  greater  in  .U. 
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between  1,406  and  2,023  cliildren  under  ten  years  of  age  must  have  been  killed  by 
yellow  fever ;  and,  therefore,  that  a  very  much  larger  number  recovered  from  the  dis- 
ease, thereby  gaining  that  absolute  immunity  which  it  is  claimed  is  the  birth-right 
of  Creole  children  independent  of  any  such  process.  What  number  of  the  Creole  chil- 
.  dren  of  New  Orleans  gained  their  immunity  from  yellow  fever  in  1878,  becoming 
"acchmated"  by  an  attack  of  yellow  fever  ?  Of  course  this  question  can  only  be 
answered  by  vague  approximations,  for  failure  to  report  cases  and  diagnostic  diffi- 
culties deprive  us  of  the  most  important  factors  in  the  problem.  None  the  less,  there 
are  some  facts  which  throw  a  little  light  on  the  difficulty.  In  1878,  the  children  under 
ten  years  of  age  numbered  about  50,000;  of  these,  probably  more  than  10,000  fled  from 
the  city ;  more  than  10,000  were  under  two  years  of  age,  at  which  age  so  few  died  that 
we  are  justified  in  presuming  them  to  be  little  susceptible  to  the  disease,  or  at  least  to 
fatal  attacks,  and  some  had,  no  doubt,  gained  immunity  from  1867  to  1878,  especially 
in  1870  and  1873,  by  an  attack  of  yellow  fever.  Probably  then,  there  were  in  New 
Orleans  in  1878  less  than  30,000  susceptible  children  exposed.  If  2,000  of  these  died, 
then  there  could  not  have  been  less  than  6,000  who  recovered,  even  if  we  suppose  chil- 
dren liable  to  as  violent  and  as  readily  diagnosed  attacks  of  yellow  fever  as  are  adults. 
But  no  one  claims  this ;  on  the  contrary,  all  who  believe  that  Creole  children  do  not 
enjoy  immunity  from  yellow  fever,  contend  that  these,  especially  the  youngest,  are, 
like  the  negro,  less  susceptible,  and  therefore  liable  to  protective  attacks  which  arc 
often  too  mild  to  justify  an  absolute  diagnosis.  In  this  view  of  the  case,  it  would  be 
reasonable  to  increase  many  times  the  previously  assumed  6,000,  in  order  to  fairly 
represent  the  probable  number  of  the  cliildren  in  New  Orleans,  who  gained  immunity 
from  yellow  fever  in  1878  by  undergoing  an  attack  of  the  disease. 

Finally,  mild,  benign,  aborted  or  bastard  yellow  fever  deserves  a  brief  consideration 
in  this  connection.  That  there  is  such  a  ty^e  of  the  disease  is  as  certain  as  are  dis- 
crete variola,  varioloid,  scarlatinous  sore  throat,  choleraic  diarrhoea,  extremely  mild 
typhoid  fever,  &c.,  so  certain  that  wherever  yellow  fever  prevails,  there  always  have 
been  and  are  still  physicians  of  noted  skill  testifying  to  the  prevalence  of  this  form  of 
the  disease.  In  1878,  F6raud  wrote  the  ablest  and  the  only  extensive  treatise  yet 
wi-itten  on  this  form,  as  it  exists  in  Martinique.  He  concludes,  with  hesitation,  to 
adopt  the  term  more  commonly  employed  to  designate  it  among  French  Creoles  ,*  but, 
while  thus  designating  it  ' '  bilious  inflammatory  fever,"  he  assures  us  that  it  is  the  very 
same  disease  known  by  not  less  than  twenty-one  other  names ;  among  these  are  those 
I  have  used  above,  and  also  "acclimating  fever,"  which  he  wisely  suggests  ought 
rather  to  be  called  the  ''fever  of  immunity."  With Dutroulau,  Cornilliac,  Blair,  and 
hundreds  of  others,  he  teaches  that  this  disease  is  due  to  the  poison  of  yellow  lever, 
that  Creole  children  are  very  liable  to  it,  as  are  also  unacclimated  immigrants,  that 
its  multiplicity  of  names  indicates  the  difficulty  of  diagnosing  it,  and  that  its  attacks  fre- 
quently fail  to  confer  immunity.  Since  it  is  so  difficult  to  diagnose,  the  susi)iciou  is 
justifiable  that  failures  to  confer  immunity  are  proofs  of  diagnostic  errors.  But,  dis- 
carding this  suspicion,  science  teaches  nothing  which  is  repugnant  to  the  view  held 
by  Dutroulau,  Blair,  and  others,  that  only  an  attack  of  "complete"  yellow  fever, 
which  has  run  through  "its  two  stages"  can  confer  an  immunity  so  absolute  that  it 
can  be  relied  on  always,  and  by  all.  Incomplete  attacks  may  or  may  not  protect,  just 
as  one  vaccination  suffices  for  some,  but  fails  for  others.  This  view  gains  strength 
from  two  other  considerations.  First,  from  the  recently  reported  experiments  of  Pas- 
teur, which  demonstrate  that  chicken -cholera  germs  find  in  diflerent  chickens  a  very 
variable  amount  of  the  pabulum  on  which  these  germs  feed  and  multiply,  thus  pro- 
ducing the  disease;  and  that  weak  inoculations,  varying  in  diflerent  chickens,  from 
one  to  four,  and  causing  attacks  varying  in  intensity  are  required  to  confer  immunity 
from  the  disease.  Second,  young  children  being  less  susceptible  to  the  poison  should 
be  less  sickened  by  it ;  and  while,  on  the  one  hand,  this  milder  attack  may  be  less 
destructive  of  the  pabulum  which  the  poison  feeds  on  ;  on  the  other  hand,  their  grow- 
ing condition  would  be  more  apt  to  reproduce  this  pabulum,  and  thus  renew  their  sus- 
ceptibility. Without  this  old  hypothesis,  which  Pasteur  experimentally  justifies  by 
having  proved  its  truth  in  chicken-cholera,  it  seems  impossible  to  explain  many  cases 
like  the  following :  The  young  brother  of  Dr.  Montand,  of  Havana,  passed  all  of  his 
childhood  in  that  constantly  infected  city,  then,  after  residing  nine  years  in  France, 
returned  to  Havana  and  died  with  yellow  fever,  so  well  marked  that,  if  I  am  correctly 
informed,  no  one  questioned  the  cause  of  his  death.  Dr.  Heinemann,  of  tha  con- 
stantly infected  city  of  Vera  Cruz,  reports  the  death  in  that  city,  by  well  marked  yel- 
low fever,  of  an  aged  physician,  a  native  of  Vera  Cruz,  and  long  in  charge  of  its 
military  hospital,  on  his  return  to  his  old  home  after  a  few  years  residence  in  the  city 
of  Mexico. 

While  such  cases  may  be  thus  exidained,  their  great  comparative  rarity  furnishes 
additional  reason  for  the  conviction  that  the  vast  majority  of  Creole  children  do  un- 
dergo attacks  due  to  the  poison  of  yellow  fever;  attacks  which,  however  mild,  suffice 
toi)rotect  fully  as  frequently  as  vaccination,  limited  to  a  single  period  of  infancy,  pro- 
tects from  small-pox.   This  view,  long  maintained  by  many  physicians  in  New  Orleans^ 
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is  in  full  accord  with  F^raud's,  and  apparently  with  the  view  of  all  the  more  recent 
French  medical  authorities  at  Martinique.  But  of  far  more  weight  are  the  facts  that 
thfs  Yiew  is  in  accord  with  Vae  mortality  statistics;  with  experience  m  all  other  non- 
^llrv\Z  diseases  •  and,  with  the  general  observation  in  all  yellow  fever  places,  that 
recurring  ciiseases ,  anu  vviLii  txi  ^  Wova  w-hinh  rlifiPf^rent  doctors  bantize 


rr\r\(r  flispases"  and.  witn  tne  ffenera,i  ouhcj. vauiujj.  ii±  ux±  j,v^xv^,.  — ~ — 

when  enMeS  pVevai  obscure,  ill-defined  fevers,  which  different  doctors  baptize 
a  muSlicity  of  different  names,  accompany  these  epidemics.    It  is  not  doubted 


^It  I  S?wl¥rh7^e^c;rrof  aFs"^^^  as 

Jhov  occur  in  cMldren,  and  influence  immunity  in  after  life  would  ultimately  convince 
xU  LeXti  W^^^^^^^  physicians  of  Cuba  that  very  many  of  these  cases,  however  mi  d 
IhermaTbefare  due  to  the  poison  of  yellow  fever,  and  are  in  very  numerous,  if  not  m 

''\'Z''^ef:Z:!it^^^^  that  no  one  who  rejects  t^s  view  will  find  it  p^^^^^^^^^^ 
f  n       li^the  sienificance  of  the  indisputable  facts  recorded  m  the  following  T  ables  Nos. 

^d  to  anTwerwhat  disease  is  it,  if  not  yellow  fever  which  invariably  increases 
,  he  morality  of  children  during  the  very  time  when  yellow  fever  is  increasing  the 

"iwlr/lieih^^^^^^  study  of  the  class  of  cases  indicated  would  greatly  tend  to 
lossen  the  uncertainties  which  now  obscure  the  diagnosis  of  yellow  fever. 

Table  No.  U.—Givifig  the  population  and  the  deaths  in  Neiv  Orleans  by  ages. 

demic  of  (1)  persons  if^-^^^J^^^^^^  thole  lyLg^^h^^^^  and  yrith  malarial  fevers  are  given 
fSTsTS  andmSy  ?^ese  dftrwere'fuiJis&d  for  tW  first  time  by  the  annual  reports  of  said 
years.]  . 


1857. 


*  Still-born  

Under  1  year  

1-  2  years  

2-  5  years  

5-10  years  

10-15  years  • 

15-20  years  


5^ 


.|  358 


3,637 

18,  874j 

19,  038 
15,  365 
15.  595 


41,  549 
30,  960 
36, 100 


0-10  years   

10-20  years  

20-30  years   l  on  ofiQ 

30-40  years  I  30,963 

40-50  years  

50-60  years  

60-70  years  

70-80  years  

80-90  years   

Over  90  years  

Not  stated  


Total  population : 

White  

Colored   


Total  deaths  by  all  dis- 
eases   

Deaths  by  yellow  fever  . . 

tDeaths  by  other  fevers, 
especially  malarial  


18,185 
6,  770 
2,  890 
810 
255 
113 
80 


144,  601 
24,  074 


168,  675 


1,  568 
468 
475 
205 
117 
130 

2,716 
247 
715 
768 
523 
297 
155 
97 
38 
24 


So 


1858. 


5,  581 
199 

267 


415 
107 
89 
34 
21 
41 

645 
62 
216 
195 
144 
77 
38 
23 
4 
5 


338 


11 


5 


1859. 


110 


1,  944 
603 

1,  001 
365 
293 
.579 

3,  913 
872 
3,  025 

2,  001 
1,  040 

463 
216 
118 
45 
17 


632 
239 
616 
178 
178 
418 

1,665 


353 


1,410 
107 


11,  710 
4,  855 


6,  670 
4,  481 

396 


•  538 
505 
326 
153 
231 

2,  978 
384 
994 
1,  025 
762 
331 
196 
95 
51 
31 


•a  1=^ 

OO  0 


94 


02  . 


412 


§  . 

'a 


,847 
91 


543 


404 
128 
104 
81 
31 
71 

717 
102 
290 
283 
182 
95 
52 
•26 
13 
10 


5, 135 
4,183 
15,  387 
21, 114 
21,  000 
19,  583 

45,  819 
40,  583 
34,  340 
28,  804 
21,  967 
12,  267 
5,  374 
1,711 
398 
155 


1,524 
518 
510 
360 
172 
244 

2,  912 
416 
069 
991 
737 
520 
3a3 
147 
51 
29 
549 


275 
71 

119 
82 
51 
77 

538 
128 
336 
304 
192 
135 
81 
27 
10 
3 
145 


1, 780 
60 

249 


140, 923 
50, 495 

191, 418 


7.  754 
192 


149 
240 
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Total  deaths  by  all  dis 
eases   

Deaths  by  yellow  fever. 

t  Deaths  by  other  fevers, 
especially  malarial  


5,984 
3,  870 
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Table  No.  13.— Giving  tlie populaiion  and  the  deaths  in  New  Orleans  hy  a^fes— Continued. 


Still-bom. 


Under  1  year. 

1-  2 years... 

2-  5 years... 
5-10  years . . . 

10-15  years . . . 
15-20  years . . . 


0-10  years  

10-20  years  

20-30  years  

30-40  years  

40-50  years  

50-60  years  

60-70  years  

70-80  years  

80-90  "years  

Over  90  years. 
Kot  stated  — 


Total  population : 

White  

Colored  


1879. 


1878. 


1879. 


379 


So 


Yellow 
fever. 


Malarial 
fevers. 


103 


Total  deaths  by  all  diseases ...  - 

Deaths  by  yellow  fever  - 

1  Deaths  by  other  fevers,  especially 
malarial  


1,115 
161 
227 
132 
97 
127 

1,  635 
224 
520 
588 
594 
526 
439 
313 
105 
46 
32 


219 
54 
56 
37 
29 
33 

366 
62 
138 
126 
136 
95 
97 
57 
20 
11 
5 


53 
111 
863 
379 
176 
216 

1,  406 
392 
875 
683 
284 
120 
32 
14 
1 


56 


5, 122 
19 


209 


1,113 
16 


81 


3,  863 


183 


40 
43 
196 
95 
26 
21 

374 
47 
57 
52 
45 
31 
14 
7 
2 


634 


T  ello  w 
fever. 


143 


19 


*  The  still-bom  are  especially  given  because  included  in  those  ''under  1  year,  &c.,"  in  1857,  '58,  '59 
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Table  Xo.  14. — Estimates  derived  from  the  data  in  tlie  preceding  table. 


Under  1  year 

1-  2  years  .. 

2-  5  years  . . 
5-10  years  .. 

10-15  years  .. 
15-20  years  . . 


0-10  years   

10-20  years  

20-30  years  

30-40  years  

40-50  years  

50-60  years  

60-70  years   

70-80  years  

80-90  years  

Over  90  years  , 

Not  stated  , 

Excess  of  deaths : 
By  all  diseases  . 
By  yellow  fever 
By  other  fevers 


1858. 


1858  compared  with  the 
average  of  1857  and 
1859. 


5     «  ^  ft 


>  a 


\o  X  «  '-C  * 


I    ®  • 


.a  - 

I  -.2 

o 
o 


1867 


1867  compared  with  the 
average  of  1866  and 


356 
100 
511 
100 
158 
394 

1,  066* 
557 

2,  ml 
1, 105 

398 
149; 
4ll 
221 
1| 


223  436.6  534. 

1^2  1.... 

520  52. 6  85. 0 
121  13.9  19.2 
152  8.  8  12. 6 
362    11.9  37.1 


5,  556 
4,  710 
281 


984 
514 
2,  060 
1,044 
^47 
115 
56 
14 
2 
1 


5,  075 
4,  399 
222 


68.5 
10.2 
23.7 
28.9 
35.3 
46.4 
60.5 
118.5 
172.5 
238.9 


36.9 
.7 
2.4 


94.2 
28.2 
83, 
64.6 
57.2 
68.7 
75.1 
145.7 
176.5 
150.4 


69.4 
28.8 
4 


297 
88 
197 
235 
122 
278 

817 
400 
,193 
652 
334 
146, 
45 
22 
14 


3,  548 
3,  009 
414 


203 
110 
202 
246 
108 
232 

760 
340 
998] 
519 
208 
88 
8 
17 
7 
1 
15 

2,  959 
2,634 
292 


'".2 
^  ft' 


305.0 
105.4 
24.0 
12.1 
6.2 


57.4 
7.9 
22.9 
27.4 
27.9 
37.3 
55.6 
82. 4 
140.7 
193.5 


34.2 
.00 
2.  90 
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362.8 
126.5 

36 

23, 

12.0 

23.7 

75.3 
17,7 

57, 

50, 

43, 

49, 

64, 

95, 
175.9 
142.0 


52.7 
16.8 
5.1 


1878. 


1878  compared  with  the 
average  of  1877  and 
1879. 


-  _ 

■^^^ 

tn  u  a 
^ 

oj  o  'd 

i_,  o 

-  .  © 
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156 
,189 
473 
155 
218 


372 1 
831 
744 
302 
158 
24 
20 
19 


84 


4,  403 
4,  036 
468 


163 
201 
1, 165 
495 
194 
231 

2,  023 
424 
903 
753 


87 


4,  740 
3,  862 
434 


o  ft 

25 


C  oc 

OC=(H  1 


00  o 
00  00 


232.  3* 
77.8 
21.1 
8.8 
5.4 


40.7 
7.3 
18.1 
22.1 
27.8 
35.3 
53.5 
102.9 
153.8 
251.3 


27.3 
.0 
1.5 


249.  7^ 
118.5 
95.9 
27.7 
11.7 
19.8 

79.0 
15.4 
39.0 
47.5 
40.2 
44  2 
56.4 
109.9 
182.5 
225.6 


47.7 
18.7 
3.6 


iQ^J  forgotten  that  in  order  to  make  a  rigid  comparison  between  these  figures  for  1877' 

1878  a' d  1879,  and  the  corresponding  ones  for  1857,  1858,  and  1859,  and  1866,  1867,  and  1868,  the  stiU- 
Dirths  should  not  he  excluded,  as  they  were  from  the  former  while  included  in  the  latter. 


CHAPTER  XI. 

RExMARKS  ON  CLIMATE  IN  CONNECTION  WITH  THE  PREVALENCE  OF 

YELLOW  FEVER. 

The  National  Board  of  Health  has  now  in  its  possession  the  meteorological  records 
of  Havana  for  twenty  years,  recorded  in  the  metrical  system,  and  occupying  hun- 
dreds  of  printed  pages ;  and  also  the  records  for  one  or  more  years  of  several  other 
places— m  fact,  of  all  of  the  few  places  in  Cuha  which  have  such  records.  It  is  pos- 
sible that  an  expert  in  meteorology  might,  by  thorough  study  of  these  records,  and  by 
their  comparison  with  the  statistics  of  yellow  fever,  add  something  to  our  present 
knowledge ;  but  this  is  deemed  highly  improbable  for  the  following  reasons: 

In  the  first  place,  a  profitable  comparison  of  the  data  of  meteorology  and  of  yellow 
lever  would  require  an  accurate  daily  record  of  cases,  as  well  as  of  deaths,  by  the  dis- 
ease. In  the  next  place,  there  are  other  causes  than  those  of  climate  which  greatly 
mtiuence  the  disease,  notably  the  daily  varying  amount  of  unacclimated  persons  ex- 
posed, and  the  varying  quality  as  well  as  quantity  of  local  insanitary  evils,  and  it  is 
indispensable  that  these  and  all  other  disturbing  causes  should  be  appreciable  in  order 
to  appreciate  duly  the  influence  of  climatic  changes.    Until  public  hygiene  and  its 
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handmaid,  vital  statistics,  liave  made  greater  progress  in  the  favored  habitats  of  yel- 
low fever  meteorological  research  should  not  be  expected  to  prove  anymore  Irmtful 
than  it  has  proved  in  elucidating  the  causes  of  the  as  yet  inexplicable  variations  m 
the  prevalence  of  disease— variations  which  occur  equally  and  as  inexphcably  in  the 
propa  o-ation  of  many  vegetables  and  animals.  Great  labor  and  expense  have  oeen  in- 
curred in  the  effort  to  throw  new  light  on  the  etiology  of  yellow  fever  by  meteorologi- 
cal researches,  Avhich,  however,  have  proved  to  be  in  large  measure  sterile,  and  at 
times  even  worse,  since  they  have  promoted  many  hasty  conclusions  and  ialse  mler- 
ences  None  the  less,  some'facts  in  reference  to  a  subject  which  all  concede  has  an 
important  connection  Avith  yellow  fever,  seem  to  be  imperatively  called  for  m  any 
consideration  of  the  causes  of  the  varying  prevalence  of  yellow  tever.  Though  no 
new  facts  can  be  given,  some  errors  may  be  corrected. 


TEMPERATURE. 


This  is  conceded  to  be  the  climatic  element  of  greatest  importance,  and  the  "  annual 
mean  "  to  be  the  chief  factor.  Throughout  the  West  Indies  the  mean  annual  tem- 
perature, near  the  sea,  is  from  78°  to  80^,  the  mean  daily  range  is  only  about  6°,  and 
the  extreme  annual  range  does  not  usually  exceed  20°.  At  Havana  the  mean  annual 
temperature  varies  in  different  years  from  770  to  79°  ;  the  mean  temperature  of  the 
hottest  months,  July  and  August,  varies  from  820  to  85°  ;  and  of  the  coldest  months, 
December  and  January,  from  70^  to  76°.  The  minimum  temperature  is  very  rarely  as 
low  as  50°,  and  the  maximum  as  rarely  exceeds  100" ;  in  fact,  the  thermometer,  m  the 
shade,  seldom  rises  above  94°.  There  are  no  records  nor  any  tradition  of  frost  hav- 
ino-  ever  occurred  except  on  December  24  and  25,  1856.  It  is  alleged  that  even  m  the 
spSrsely  inhabited  mountains  in  the  east  of  Cuba,  where  the  Tarqumo  peak  reaches 
an  altitude  of  about  8,000  feet,  frost  rarely  occurs,  and  snow  never. 

The  influence  of  temperature  on  yellow  fever  is  so  decisive  and  well  known  that 
this  influence  is  often  exaggerated,  and  important  facts  concerning  it  are  overlooked. 
The  disease  certainly  does  not  select  the  hottest  summers,  and  records  like  the  follow- 
ing are  numerous:  Martinique  escaped  yellow  fever  in  1831-'33  when  the  heat  was 
much  greater  than  in  1838-'a9,  when  the  disease  prevailed  severely.  Farther,  though 
frost  does  not  occur,  vet  as  a  general  rule  yellow  fever  in  Havana  declines  m  a  marked 
manner  by  September,  when  the  weather  is  still  very  warm ;  and  the  disease,  though 
persistino^  coiitinues  to  decline,  in  spite  of  the  fact  that  in  September  the  number  of 
the  unacciimated  arriving  in  Havana  begins  to  increase;  for  it  is  certain  that  the 
number  of  passengers  arriving  from  abroad  begins  to  increase  generally  m  September, 
always  in  Octobe?,  and  is  always  much  greater  during  each  of  the  seven  months,  Oc- 
tober to  April,  than  during  any  of  the  five  months.  May  to  September.  (See  Tables 
Nos  27  and  28  )  Hence  the  disease  does  not  decline  because  of  frost,  nor,  as  a  rule, 
because  of  a  lack  of  unacciimated  material  in  September  and  October. 

But  in  Cuba  and  throughout  the  tropics  there  have  been  frequent  exceptions  to  the 
rule  The  disease  has  continued  throughout  the  winter,  £tnd  repeatedly  there  has 
occurred  the  usual  marked  decline  in  August,  September,  or  October,  followed  by  a 
recrudescence  and  severe  prevalence  of  yellow  fever  during  tlie  coldest  montlis.  I  n  e 
such  winter  epidemics,  from  October  to  February,  occurred  m  St  Thomas  from  1/95 
to  1833.  Thevhave  repeatedly  occurred  at  Vera  Cruz  and  at  Martinique.  One  oc- 
curred n  British  Guian'a  during  the  winter  of  1852-'53;  another  at  Santa  Cruz  de  Ten- 
eriffe  Canary  Islands,  Avhich  began  October  6,  1862,  and  ended  m  February,  1863, 
and  t'heie  have  been  numerous  winter  epidemics  in  Cuba.  .  These  ast  have  been  care- 
fully studied,  as  reported  in  the  monthly  statistics  of  the  military  hospitals  since  18o0 
and  of  the  Cuban  Superior  board  of  health  since  1855.  The  attending  circumsta i  ces 
a?e  not  sufficiently  well  known  to  justify  the  accurate  and  valuable  conclusions  which 
Should  be  deducible  from  such  a  study.  None  the  less,  these  reports,  aken  in  con- 
nection with  such  facts  as  are  known,  seem  to  prove  three  things:  F^J^t^^^^^^^ 
ter  epidemic  has  been  prevailing  in  Havana,  the  disease  has  ^^^en  eclined  ayi^^^^^^ 
nt  other  infected  places  in  Cuba,  and  vice  versa;  a  result  mexphcable  by  a  difference 
b  climatic  t'S^^  Second, 'a  large  majority  of  these  winter  epid^^^^^^ 
associated  with  a  notable  increase  in  the  number  of  presumably  ^^^.^^^j^J^^^^^^.-lX^ 
rants  certainly  in  the  number  of  passengers  arrived,  and  of  patients  admitted  to 
bos  ^il.  Thirci;  these  winter  epidemics  have,  however,  occasiomilly  occipred  when 
there  has  apparently  been  no  such  increase,  in  fact  even  when  a  decrease  m  the  usu- 
ally laroe  number  of  the  acclimated  seems  to  have  occurred. 

Tl  eseiJsults  can  only  be  explained  by  the  conclusion  that  ^^^^^^f  ^ 
ncihans  in  part  climatic,  conditions  which  are  occasionally,  even  in  tropical  winters, 
^^^^^i^^^vo^^gLlon  of  yellow  fever;  that  if  during  ^^ch  favorable  pemd^ 
the  unacciimated  m.atc'nal  be  increased,  there  will  follow,  of  course,  an  mcrease  of  the 
disease;  but  that,  <m  the  other  hand,  however  numerous  the  unacciimated  may  be, 
there  will  be  i.<>  ii.civase  of  the  disease  except  during  those  rare  seasons  when  the 
unknown  local  ^  are  favorable.    As 'is  well  known,  neither  meteorological 
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researches  uorsauitaiy  iuspectiousliave  yet  detected  any  exceptional  climatic  or  insani- 
tary conditions  corresponding  with  exceptional  epidemic  periods,  wlietlier  oecurrinji  in 
M  inter  or  summer.  r  l  ,        u  i«rx  wc^umu^  lu 

iPpSrHn      h  I'r''^    ^*      propao-ation  of  the  poison  of  yellow  fever  is  sub- 

wit^a  ronin^m'.  ZZ"7V^^,T  ^^^^^  conditions,  and  are  at  variance 

We  t  TnZ\  i   o^f  the  only  thing  necessary  to  bring  about  an  epidemic  in  the 

A\  e.,t  Indies  is  a  large  importation  of  unacclimated  persons.  There  are  many  facts 
besides  those  stated,  to  prove  that  although  this  is  an  all-important,  and  the  Zst  fre- 
quen  condition,  yet  that  it  is  not  the  onlv  one  necessary.  In  1726  ai  En^l  sh  militarv 
expedition  against  Porto  Bello,  Darien,  was  ravaged  by  yeUow  fever7wh  le^a^^^^^^ 
Unltefs/'r?.  of  r'rT^^^  ^l^''h  ^"^^^^^  expedition  against  New  Car  hlTena' 
i^n  Is/Velcaned  T  H^pS'  ^^^^^^^^^^severely  with  yellow  feve^r,  luit  a  like  expedition 
H-i™,  Av.?rf;.ii  1  r  m""^^'"^  expedition  against  Martinique,  also  against 
Ha.  ana,  a%  as  ravaged,  but  a  similar  expedition  against  Martinique  in  1809  escaped.  In 
midduVZ  f^^^  against  Mexicotuffered  there  severely,  yet  fC  the 

Sp  I  nt  Aro  ^-  ^^^52,  no  less  than  23,447 French  soldiers,  mmie to  Mexico, 

•  at  all  wftb  vplln''^^^  """""fi "i^'^^y.^^       <iays,  and  others  longer,  without  suffering 
favor.]  l!f/fir  ^^??f^  subjected  to  insanitary  conditions  apparently  most 

the  'ff''^ '  1?'^  i^^.m^^l^l^^^g  repeated  in  subsequent  years  was  followed 

cL^aterw/p  WoT^n^  In  1862-'65,  New  Orleans  was  occupied  by  numerous  un ac- 

fered  lem.rko^f.  rl?^^  epidemic  occurred.     In  1866,  Havana  and  Cuba  suf- 

healJh  ?e^foip.^  ^  V^^^n'^^^^^r^]'^'^./'^"^'       ^^^^^^  Cuban  superior  board  of 

arm\  a3vl  l^H f  '^T^-"'  ^'^^^'^^        ^^^^^^  documents  report  an 

tbP  di«L«^7'  M  1  of  passengers  arrived  as  numerous  as  in  1865  and  1867,  when 
L  Xre^r  vPllot'f  ^^^^^^      •  J^if  many  similar  facts,  suffice  to'  prove 

certVulv^Z^  \  habitually  prevails,  the  crop  of  the  poison,  though  this  be 

itarv  e^H  1?  ol^  ;r^^  notwithstanding  that  the  climatic  conditions,  the  insan- 

unXno-ed  quantity  ot  unacclimated  material  have  all  remained  aj^i^arew/?^/ 

en2'Z^l'JlVuut'^F^^''^^''''''^  thefollowing  facts  prove  that  those  exaggerate  its  influ- 

Ta^ioV  1  occasionally,  severe  outbreaks  occur  even  in  December  and 

ease  SiJ  1   ^^ntbs  ;  and  since  there  is  usually  a  marked  decline  in  the  dis- 

increases  rsee  Tn^^^^  when  the  number  of  passengers  arriving  from  abroad 

IT^!a      \  f  .       ?^^'  ^t  cannot  be  claimed  that  this  usual  decline  is  due  either 

nXo         temperature  alone  or  to  exhaustion  of  the  unacclimated  material.    In  New 

8everftl^rOpf!?hp^^^^  1^^^  ^^^^""'^  ^^^^^  ^'^^  repeatedly  prevailed  with  great 

r  Ji!!  October  which  has  a  mean  temperature  as  high  as  the  winter  months  of 

^uba.  ±.ven  m  Philadelphia  the  epidemic  of  1793  reached  its  maximum  in  October, 
T.^TJaao'^''^''  ^r'^C^y^^^';®  "^^^th  was  only  62.5°  F.,  with  a  morning tempera- 

A  rfl  A  1  •  •  ^c^i^ald  Smith  reports  that  in  the  epidemic,  1853-'56,  in  th?Peruvian 
■  n  «Pa!A  *  \  'I'l^^  prevailed  severely  at  Cerro  Pasco,  14,000  feet  above  the  sea,  and  at 
a  season  when  the  mean  temperature  is  only  44°  F.  Even  if  credence  be  refused  the 
ntrl?,^!rT?i''^''^  ""^I"?!'  ""^^^^  ^^^ts  abundantly  suffice  to  prove  that  the  mean  tem- 
h  p  w?f  1  ?i  at  the  period  when  yellow  fever  usually  declines,  is  not  incompati- 

u  e  with  the  growth  of  the  poison. 

KAINFALL  AND  HUMIDITY. 

w-!«Ti?^  ^^^^""^'^  1859-74,  the  average  number  of  rainy  days  at  Havana 

141  Vo  '  minimum  number,  97  days,  occurred  in  1869,  and  the  maximum  number, 
141  days  occurred  m  1862.  The  average  amount  of  rain  for  the  sixteen  years  was  49 
inches,  the  minimum  was  42.5  in  1861,  and  the  maximum  was  70  inches  in  1867.  The 
-foiTT  ^°^0"^t  of  rain  falling  in  any  one  day  was  8^  inches  on  April  7,  1869.  The 
^n^  Qi  f  ""'i^^  trom  May  to  September,  inclusive,  but  especially  during  August 

W  ""^^""iT,  ^^^^'^'^  then  descends  withsuchrapiditythatitrunsoff  in  torrents; 
out  as  18  seen,  the  usual  belief  that  the  annual  rainfall  is  excessive  is  erroneous.  The 
nf^yl  PS^""  relative  humidity  varies  in  different  years  from  about  73  to  74.5,  and  that 
01  the  different  months  of  the  year  from  66  to  79;  the  minimum  occurring  in  any  day 
cxtremJly^m^d"       '''''  ^""'^        maximum  as  high  as  96.    Evaporation  is 

«fTi!?/^  ijlittle  reason  to  believe  that  in  any  tropical  climate,  where  there  is  abundance 
fL  i7  tor  evaporation,  there  can  ever  be  a  lack  of  as  much  atmospheric  moisture  as 
nrnr^f.  i'T  1  ''''  ^-'''T  Probably  does  require.  While  humidity  has  been  assigned  a 
prominent  place  in  the  causation  of  the  disease,  which  does  prevail  specially  in  hu- 
mid chmates  and  seasons,  it  is  none  the  less  true  that  severe  epidemics  have  repeat- 
r !  L,  r""""  "^H"^  ^^"^  humidity  of  the  infected  place  was  even  less  than  usual, 
vpii^  T^^'^  V'PO^ts  as  to  Martinique,  ^'often,  after  and  during  the  dryest  season, 
dpm^r  tever  has  committed  its  greatest  ravages,"  and  Cornilliac  details  a  list  of  epi- 
Npw  OriY       •  ''TJiV'''^  prolonged  droughts.    A  severe  epidemic  occurred  in 

no  inQ  ;           ]^^k  ^cco.'^c^t  to  have  been  an  unusually  dry  year.    La  Roche  (pp. 
13U-1(,9,  \ .  2)  and  others  cite  numerous  similar  instances, 
ir.  Ex.  8  11 
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WINDS. 


No  connection  lias  ever  been  establislied,  tliougli  often  attempted,  between  the  prev- 
alence^ yellow  fever  and  the  prevalence  of  the  wind  from  any  special  quarter. 
While  therri8  Evidence  that  stoUs  or  hnrricanes  exercise  an  unfavoraMe  influence 
on  tl^^se  dangerously  sick,  there  is  evidence  fully  as  convincing  that  such  wmds  tend 
to  dilute  o?  drive  away  the  poison,  to  diminish  its  activity,  and  thereby  to  reduce  the 
number  of  cases  atta^iked. 


PRESSURE  OF  THE  AIR. 


Humboldt  states  that  the  range  of  the  barometer  is  very  slight,  withm  half  an  inch. 
The  av6rac  e  mean  at  Havana  is  29.9  inches,  and  the  mean  of  dilferent  seasons  ranges 
lomir9Tfo  3^03  The  minimum  may  be  as  low  as  29.4,  and  the  maximum  as  high  as 
SoTScludinc^  hurricanes,  of  course.  During  the  frightful  hurricane  of  October  o, 
l8i4;  t'e  gre^^^^^^^^  28.27  inches^    The  ^>-^<^^}^^\fJ'^^^^^^ 

Ikrlif  as  vet  uDon  on  the  etiology  of  yellow  fever.  The  disease  is  arrested  at  certain 
alftudes  bTthiris,^^^  doubt,  <ine  to  their  low  temperature,  to  their  better  ex- 
posurrto  w^^^^^^  their  inaccessibility  and  sparse  population,  rather  than  to 


diminished  aerial  pressure 

ELECTRICITY 


Reneatedlv  as  in  New  Orleaus  and  the  Southern  States  in  1878,  violent  epidemics 
hav:reiratUTedto  the  absence  or  i-f-^-ncy  of  electncal^^^^^^^^^^^ 
nntiop  of  the  ouantity  of  electricity  in  the  air;  probably  even  oftener  the  reveise  nas 
been  mantaLTdf^         Vera  Cruz,  Martinique,  and  elsewhere  violent  epidemics  have 
beeS  ™peSy  Associated  with  ai'i  unusual  frequency  of  electrical  storms. 


MAGNETISM. 


watioa  was  total  disappointment." 

°  OZONE. 

Tn  the  severe  epidemic,  from  October,  1862,  to  Febrnary,  1863,  at  Santa  Cruz,  in  the 
Cat*  irnTs,'o=eWcal  observations  were  made  which  apPeX*Sa*r^ 

"^p^-edtoin^^^^^^^^^^ 

and  calm,  and,  on  the         f/' ^^ff  ^^^^^.^d     Vo  observations  other 

justifiable.    Certainly  nothing  thus  far  has  been  proved.  . 

ALKALINITY  OF  THE  AIR.  * 

^^t^S:^::^:r^^f^,  wfth  rlV^  t^o  the  influence  of  aerial  alUa- 

"f.[tretf;Kje;93^ 

some  special  recurrence  of  climatic  conditions,  may  not  be  necessary  lor  inp  g 
the  poison. 
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GRAPHIC  EEPEESENTATIOX  OF    METEOPvOLOGIOAL  OB- 

SERYATIOjS^S. 


CHAPTER  XII. 

GEOLOGY  AND  PHYSICAL  GEOGRAPHY  OF  CUBA  IN  CONNECTION  WITH 
THE  PREVALENCE  OF  YELLOW  FEVER. 

luasmuch  as  some  have  attributed  to  local  geological  pecuUarities  the  habitual  prev- 
alence or  absence  of  yellow  fever,  this  subject  deserves  some  little  consideration 
especially  in  reference  to  the  character  of  the  soil  and  to  altitude.  Althouoh  Hum- 
boldt's work  IS  old,  yet  it  is  still  the  best  authority  on  this  subj^t,  and  from  it  are 
derived  most  of  the  tollowing  facts  in  respect  to  Cuba.  There  are  two  kinds  of  soil 
and  these  are  often  intermixed  like  the  squares  of  a  chess-board,  the  black  or  brown 
soil,  which  IS  argillaceous,  highly  charged  with  sooty  exhalations,  and  full  of  moisture, 
and  the  red  earth,  which  is  more  silicious,  and  contains  oxide  of  iron.  The  island  is 
in  great  part,  composed  of  limestone  rock ;  coral  rocks,  so  abundant  at  Havana  and 
on  the  seashore,  are  found  on  the  highest  mountains,  and  the  accumulations  of  frao-- 
ments  of  coral  and  of  quartz  sand  are  still  daily  augmented.  More  than  four-fiftfis 
of  Cuba  consists  of  lowlands,  and  its  surface  is  covered  with  secondary  and  tertiary 
formations,^  through  which  granitic  gneiss,  syenite,  and  euprodite  rocks  have  pro- 
truded." A  olcanic  rocks  more  recent  than  these  have  not  been  found.  Syenite  are 
often  iound  alternating  with  serpentine  rocks,  while  only  one  of  these  is  found  at  some 
places ;  as,  for  instance,  the  serpentine  alone  at  G  uanabacoa.  Hornblende,  feldspar 
and  quartz  are  frequently  found.  "The  central  and  western  parts  of  the  island  con- 
tain two  fomiations  of  compact  limestone,  one  with  sandy  clay,  and  the  other  with 
gypsum.  There  have  also  been  found  in  the  western  department  granitic  gneiss  and 
primitive  slate.  Copper  abounds  throughout  a  great  part  of  the  island;  more  than 
100  mines  have  been  entered,  and  the  one  at  Cobre  is  still  worked  with  profit.  Marble 
and  loadstone  are  found  in  great  quantities.  Gold,  silver,  iron,  &c.,  are  to  be  found : 
so  also  veins  of  sohdified  asphaltum,  but  no  coal. 

The  southeastern  extremity  of  Cuba  is  very  mountainous.  These  mountains  encir- 
cle Santiago  de  Cuba ;  the  highest  range  lies  to  the  west,  and  the  highest  peak,  Tar- 
quiiio,  exceeds  8,000  feet.  Humboldt  refers  to  the  mountains  as  a  "  calcareous  group," 
but  Pezeula  states  that  ''the  nature  of  the  soil  at  Santiago  de  Cuba  is  more  volcanic 
than  calcareous."  The  general  surface  of  the  rest  of  the  island— say  four-fifths  of  it- 
is  gently  undulating,  having  a  chain  of  hills,  not  generally  exceeding  380  feet  in  height 
running  through  it  However,  there  are  here  and  there  loftier  heights,  as,  fofini 
stance,  the  Pan  of  Matanzas,  1,255  feet;  but  there  are  probably  no  other  higher  ele- 
vations west  of  Matanzas.  x  j  o 

Pezeula  states  that  Cuba  has  over  200  rivers,  and  specifies  by  name  fifteen  "principal 
livers,   which  empty  on  the  northern,  and  fifteen  more  on  the  southern  coast.  Few 
buban  rivers  are  navigable ;  none  of  them  for  more  than  a  very  few  miles.  The  half 
i    principal  rivers  "  seen  by  me  were  no  more  than  creeks,  insignificant  when  com- 
pared with  many  even  of  the  " bayous"  of  Louisiana.    Evidently  the  Spanish  word 
^  no  18  used  to  include  streams  to  which  we  would  never  apply  the  word  "  river."  Re- 
-emug  to  Cuban  rivers,  ^Humboldt  wrote,  "The  cavernous  texture  of  the  limestone 
?r  •''^f  ^escribed  the  great  inclination  of  the  strata,  the  narrowness  of  the 
o^tlie  plains,  and  the  proximity  of  the  mountains,  that  form  a 
otty  Cham  on  the  southern  coast  (east  of  Cienfuegos),  may  be  considered  as  among 
he  principal  causes  ol  the  want  of  rivers,  and  of  the  drought  which  is  experienced, 
>f  the  lifJM  t?!''"*''''?  -^!^''*  of  Cuba.    In  this  respect,  Hayti,  Jamaica,  and  several 
avored  briitt'lire  contain  volcanic  heights  covered  with  forests,  are  more 

mbll^f  !if  ^  preceding  facts  totally  fail  to  explain  why  Cuba  is  now  the  most  favored 
e.tri?;  fever,  or  to  throw  any  light  on  this  disease;  yet  they  may  serve  to 

lav^  r^T^.iL^r''"^''*'?'il''^'^.i^'f  H^.^^^^  theories.  Intelligent  students  of  this  disease 
x^ll  Jn?,^.  ?^  that  Its  habitual  absence  from  or  presence  at  a  place  could  be 

h?mnrii  1  vV'^  geological  peculiarities.  For  instance,  in  Cuba  some  have  ascribed 
onlv  a  W  ^'l^Tn'^'r  ^  r^T^^e/ce  «f  yellow  fever  at  Havana  and  at  Guanabacoa 
e?v  nornn«  1^']%"^'^^^^^)  to  the  fact  that  Havana  is  built,  for  the  most  part,  over 
olU  eoral  limestone,  while  Guanabacoa  is  built  over  the  denser  serpentine 
'nSnMortir%  -^T'  '"^^^^f  ««erted  that  the  disease  avoids  localities  of  volcanic  or 
as  Tor.  i?ii  •  ^""'^^11  «^  tl^ese  views  is  correct.  As  is  elsewhere  shown,  Guanabacoa 
as  more  yellow  fever  than  it  is  credited  with,  and  also  a  smaller  unacclimated  popu- 
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course  with  mtectecl  places  .^it  ;  pommercialliistorv  of  infected  places  should 

other  cause;  and^l  i^^^^^^^^^^i.^j^^V^^^^^  yellow-fevir  history,  it 

and  ^era  Cruz,  all  of  ^""Vi"  w'h^wtfi  "  alneUow  fever  has  repeatedl^ 

plain  elevated  a  few  feet  ''1'°™  '"f  "^-^^i^™'  ™"  s't  Louis  on  the  west  coast  of  Africa, 
visited  sand  islands,«ucli  as  Galveston  lex  ,  .and  ^o^""  Havana,  Matanzas,  Car- 
I„  Cuba,  tbe  five  most  ™P°rta"  cgi^^^^^  WhHc  ni  ana  and  Matanzas  are  very  like 
denaB,Cren  ae.os  and  Sa« 

geologically,  tlie  otlieis  diner  """^  '"^  filcareous  Tlie  Antilles  have  been  divided 
is  said  to  be  niuoh  more  ^le™'^  *  ™  "'^f ""'^  t^e  disease  prevails  in  the  one 
into  two  peat  groups,  vo  came  an^^^  J.^^.^^  times  visited, 

group  as  in  tlie  otliei.  £°M'J,rtV^       aud  li.aving  a  soil  of  pumice-stone, 

Slthougli  a  summer  resort  ^^^^^VGorle  soi^^^^     miles  from  the  sand  island 

a  porous  volcanic  product.  Jhe  island  ot  GorC^^^  ^ 

of  St.  Loms  and  the  west  Afiican  e^f  \  Jjf^^^?^^  J-^^^ch  settlements  in  close  cora- 
when  Cape  ^eH  J^ave  h^.^^-^;^  a  completely  arid  rock 

been  able  to  attribute  to  the  poison  ot  J?""^  Ie^  el  any  k      ^  ^  ig,,^ 

frequent  prevalence  of  ^e  d'^^??.*      ^Xt'^tto  mseie^^^ 
SS^ttetlrS^d^ 
r^^^oftt^Toif^^^^^ 

in^f!jct«^.eir^^^^^^^^^ 

parently  two  influences  are  in  the  mam,  ™ally  the  ^^"^^^  ^^^';[„^leage.  The  limited 
ing  the  influence  of  altitude,  contributes  notl"°g  P'JX  a  vervsparse  population, 
mfuntainons  sectton  has  as J^i™^*™lSed  inSurse  wfth  infected 

-l^altfh^'nTiuffl^^^ 

war,  aid  the  board  of  health  at  S^^^X?  above  the  sea    It  is  well  Imown  that  at 
encampments  located  more  than  1,000  feet  '^bo'*  e  tne  sea.    i^^  altitude, 
about  the  same  parallel,  20=  "^orth  latatude  m  1^^^^^^^  ^^j^j^^,,^ 
has  sufiered  several  times,  and  ^as  Ammas  -^^^^^^       yet  suffered,  •  .although  the  sick 
Orizaba,  4,195  feet,  and  Jalap.a,  4,330  eet,  have  never 

and  fom'ites  have  been  certainly  ii>t™taeed  '«P«f  ^^^^^''^^^^J^'^  Newcastle,, 
year,  by  railroad  from  Vera  Cruz.   ^?ll°^„X®f  ii^^^^^^^^^  Dr.  Archibald  Smitl^ 

iarn'aiei,  about  18°  ™f  { 1^/^  "'^^^f^^  Andes,  1853-'5G/ 

in  the  shade,  of  about  60°  1 .  i  10  cn^  nUifiule 

Lampa.  about  15o  south  latitude 

Puno,  about  16°  south  latitude  and  12,893  teet  'f  *^*^^^^  ,^iti,  a  mean  tern- 

peSe»^X1i^:4«?^^ 
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These  altitudes  and  temperatures,  together  with  the  fact  that  native  red  Indians  suf- 
fered more  even  than  Europeans  by  this  epidemic,  are  very  curious  facts  in  the  history 
ot  yellow  fever,  so  curious  as  to  justify  the  suspicion  that  the  disease  was  not  yellow- 
fever.  However,  Dr.  Smith  presents  much  medical  evidence,  besides  his  own,  in 
proot  that  the  disease  was  yellow  fever,  and  that  competent  medical  officers,  sent  to 
inspect  It  m  The  mountains,  found  there  the  same  well-known  disease  which  had  pre- 
vailed at  Callao  and  at  Lima.  ^ 

Finally,  it  should  not  be  forgotten  that  yellow  fever  is  not  the  only  disease  in- 
liueijced  by  altitude.  Writing  of  plague,  Parke's  Hvgiene,  p.  487,  states :  "  Eleva- 
tion, as  m  so  many  other  specific  diseases,  has  a  considerable  etfect :  the  villao-e  of 
Alwiu  Dagh,  near  Constantinople  (1,640  feet  above  the  sea),  and  freely  ventilated 
has  never  been  attacked  ;  the  elevated  citadel  of  Cairo  has  generaUy  been  spared  :  and 
when  Barcelona  was  attacked  the  elevated  citadel  also  escaped."  Lebert  states 
(Ziemsen  s  Cyclop.)  that,  m  Europe,  cholera  has  never  ascended  over  2,700  feet  nor 
m  southern  countries,  over  8,000  feet.  '  ' 

IT  may  prove  of  interest  to  add  that  a  decrease  of  1°  F.  for  every  300  feet  of  elevation 
and  a  decrease  of  1°  F.  in  the  mean  aniiual  temperature  of  places  on  the  sea-shore  for 
every  degree  of  latitude  from  the  tropics  seem  to  be  as  close,  approximations  to  a 
general  but  variable  rule  as  can  now  be  made. 


CHAPTER  XIII. 
IS  YELLOW  FEVER  A  F^CAL  DISEASE  ? 

Parke's  Hygiene  teaches  that  yellow  fever  has  "  an  evident  connection  with  putre- 
iying  taecal  and  other  animal  matters  " ;  that  '^  the  localizing  causes  are  evidently 
counected  with  accumulation  of  excreta  around  dwellings,  and  overcrowding  that 
.1  .'u^l^-^^^  probable  that  the  vomited  and  f{fical  matters  spread  the  disease"  and 
that  It  is  now  coming  out,  more  and  more  clearly,  that  yellow  fever— like  cholera 
and  typhoid--is  a  fajcal  disease."  As  such  a  doctrine  from  so  high  an  authority  de- 
serves consideration,  the  Spanish  commission  was  solicited  to  contribute  any  facts 
ikely  to  throw  light  upon  the  subject.  Through  said  commission,  one  of  its  mem- 
bers Dr.  Carlos  I  inlay,  made  a  report,  from  which  are  extracted  the  following  state- 

"  The  chiefs  of  three  night-soil  establishments  in  Havana  were  interrogated.  The 
experience  of  one  dated  from  1859  to  1879.  He  uses  buckets  for  his  work,  and  these 
with  other  utensils  are  kept  in  the  house  where  the  workmen  live.  He  could  not 
specify  how  many  unacclimated  workmen  he  had  employed,  but  only  three  had  been 
attacked.  Ihes^e  had  arrived  from  Spain  August  22,  1865,  and  all  had  contracted 
yellow  lever  m  from  three  to  hve  weeks  after  arrival.  All  were  severely  attacked,  but 
recovered  after  10  to  15  days  in  bed  in  their  usual  dwellings. 

"A  second  proprietor  uses  a  pump  and  buckets,  and  his  experience  dates  from  1862. 
tie  lias  never  had  yellow  fever  nor  any  other  disease,  though  engaged  in  his  present 
business  since  he  was  tourteen  years  old,  having  come  to  Havana  when  twelve  years 
fL^^^\^rl  .'^  '''^^'I'T'^  by  him  has  enjoyed  the  same  exemption  from  yellow 
le\er.  Without  being  able  to  specify  other  unacclimated  workmen  in  his  employ,  he 
oirT  1  i5  l««?.^ell  convinced  that  he  has  had  many  of  them,  and  that  none  of  them 
c^  cl  had  the  disease  while  at  work  for  him.  He  thinks  that  workmen  exposed  to 
privy-emanations  diiring  limited  hours  of  work  are  probably  less  injured  than  those 
4^-.l^  ^  ^vherein  such  emanations  are  constantly  breathed. 

A  third  proprietor  also  gave  his  testimony,  which  was  valueless,  as  he  had  not 
ot^eUoVfe^vei'"'''^      workmen.    But  in  no  establishment  have  I  heard  of  any  cases 

f  hllF^^"^  \\  "^^"^^  ^^^"^        yellow  fever  is  not  a  fajcal  disease.    The  only 

rp.np.ff' detected  all  recovered  and  manifested  no  aggravation  of  the  disease.  The 
of  these  establishments  concurred  in  attributing  prophylactic  virtues 
to  their  uninviting  occupation."  ^  x    i  j  ^ 

T.PllSrS  ^l^^e^ts,  U.  S.A.,  reporting  the  yellow-fever  epidemic  in  1867  at  the 
0  w  J^^  Barracks  in  New  Orleans,  specifies  the  scrupulous  precautions  taken  as  to  the 
o  n?Sfi,  /.i''''''^'  """'^  prompt  disinfection  of  all  stools,  and  states  ^^it  was  rec- 
eSto^l^Sf  f  "^^'^^r,^''^  ^o'^ld  tend  to  limit  the  liability  to  the  disease  and  mod- 
siinno^t  tr  ^h?'^  ^'  but  during  the  whole  epidemic  I  observed  no  fact  which  lent 

;  «"PPort  to  the  suggestion  that,  like  cholera,  it  might  be  considered  a  faecal  disease." 

;  {f.  Uo,  Circ.  No.  1,  U.  S.  Surg.  Gen'l's  Office,  1867.) 
snmlbl^PvL  favorable  habitat  of  yellow  fever,  yet  these  are  pre- 

sumably exceptionally  free  from  ftecal  and  urinary  deposits. 

iiie  privy  system  ot  New  Orleans  remains  as  it  always  has  been -abominable— 
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consisting  of  mere  pits  in  a  supersaturated  soil ;  and  yet,  since  1858,  there  lias  l^een  a 
very  marked  diminution  in  the  frequency  of  yellow-fever  epidemics.  1  rom  1796  to 
1859  cases  of  the  disease  occurred  every  year,  and  severe  epidemics  so  frequently  that 
these  averaged  not  less  tlmn  two  in  every  five  years,  while  since  1858  New  Orleans 
has  had  only  two  serious  epidemics,  one  in  1867,  the  other  in  1878.  However  during 
the  twenty  years— 1859-'78—f0ecal  accumulations,  and  saturation  therewith  of  the 
soil  must  have  increased  annually.  If  yeHow  fever  be  a  fajcal  disease,  it  is  difficult 
to  understand  why  an  increase  of  faecal  soil  saturation  and  deposits  should  be  accom- 
panied with  a  decrease  of  the  disease.  .  ^  ^^  n  •  x  i 
While  preceding  facts  may  be  insufiicient  to  prove  that  yellow  fever  is  not  a  fsecal 
disease  they  none  the  less  deserve  serious  consideration  by  those  raamtamiug  the 
onnosit'e  view.  Since  inclosed,  confined,  ill-ventilated  places,  such  as  the  holds  of 
ships  trunks,  barracks,  &c.,  favor  the  growth  of  yellow-fever  poison  privies  and 
sinks  may  for  this  reason  often  prove  foci  of  infection.  Recent  researches  on  germ- 
poisons  prove  that  a  deficient  supply  of  oxygen  notably  favors  the  virulent  growth  of 
some  of  these  poisons,  while  the  abundant  presence  of  oxygen  lessens  and  destroys 
'  their  virulence.  ^ 

CHAPTER  XIV. 

INOCULATION  OF  ROCIO,"  OR  DEW,  AND  OF  SNAKE  VENOM  AS  AL- 
^'^^^^        LEGED  PRESERVATIVES  AGAINST  YELLOW  FEVER. 

The  following  facts  respecting  the  alleged  protective  power  of  inoculations  of  the 
dew  of  a  locality  infected  by  yellow  fever  deserve  record,  and  are  extracted  from  a 
report  published  in  the  '^Anales of  the  Havana  Academy  of  Sciences. 

In  June  1864,  Drs.  Lebredo  and  Cisneros,  members  of  the  academy,  and  distin- 
o-uished  physicians,  tested  the  prophylactic  values  of  inoculated  dew,  by  request  of 
Drs.  Masnata  and  Fraschieri,  who  had  claimed  for  it  protective  power. 

"  The  substance  used  was  not,  as  had  been  generally  supposed,  natural  dew,  but  an 
artificial  dew,  obtained  by  the  condensation  of  the  vapor  of  water  contained  m  the 
atmosphere  of  the  closed  room  of  a  yellow-fever  patient  and  collected  on  the  surface 
of  bottles  containing  water  at  a  lower  temperature  than  that  of  the  surrounding  air. 
After  prolonged  examination  the  following  were  our  conclusions  : 

'  '  Yellow  f?ver  is  not  a  contagious  nor  an  inoculable  disease,  hence  the  inoculation  of 
dew  cannot  be  effect  ive.  There  is  no  such  morbid  entity  as  the  so-cal  ed  fever  of  accli- 
mation '  and  it  has  not  been  proved  that  the  ailments  thus  designated  protect  from  yel- 
low fever  The  symptoms  succeeding  the  inoculation  of  rocio  lack  the  uniformity 
neTessI^y  to  constitute  a  classifiable  pathological  condition  as  dependent  solely  on  th^^ 
rnoculation  :  the  very  slight  intensity  of  the  phenomena  discredit  their  identity  with 
Sose  of  the  so-called  fever  of  acclimation;  in  many  instances  no  phenomena  have 
ensued  and  all  the  results  obtained  are  explicable  by  disregard  of  hygienic  laws.  lu 
three  counter  experiments  distilled  water  was  inoculated;  in  one  case  more  remai^- 
able  results  ensued  than  in  any  case  inoculated  with  '  rocio ' ;  m  a  second  the  results 
were  as  mild,  and  in  a  third  case  no  results  at  all  ensued.  Finally,  as  the  result  of 
rxperiments,  the  inoculation  of  '  rocio '  is  inefiective,  and  equally  as  negative  as  inoc- 
ulations of  black  and  of  bilious  vomit."  a  -Or  Wniinm 

In  connection  with  this  attempt,  it  is  worth^l^^^^^^f '^^^^^g  ^^^^^^^^ 
Lambert  de  Humboldt,  who  claimed  to  be  a  nephew  of  the  famous  Alexander  Hum- 
boldt and  who  died  in  Vera  Cruz  in  1857  without  having  revealed  his  secret,  pro- 
fessed hat  he  had  discovered  a  sure  means,  by  the  inoculation  of  the  venom  of  an 
unspecmed  Mexican  snake,  to  protect  all  from  yellow  fever.  As  s  known,  the  venom 
of  some  snakes  causes  hemorrhages  of  the  gums,  etc.,  fever,  a  slow  pulse,  and  other 
symptoms  like  those  of  yellow  fever  ;  hence  the  theory.  Hl^^^^^^^^^^^S^^  l",Ve  ^^^^^ 
imeits  in  Vera  Cruz  in  1847  on  condemned  prisoners  and  by  permission  of  the  gov- 
ernment. -Boudin  states  that  the  matter  inoculated  was  an  ounce  of  sheep  s  livei, 
bitten  six  times  by  six  diff-erent  vipers  ;  left  to  putrefy,  it  was  then  inoculated. 

trOctob  ris'Vn  thL  in  New  Orleans,  notified  the  captam  g^^^^^^^ 

Cuba,  ConchL,  of  his  alleged  wonderful  discovery.  A  commission  to  study  the  sub- 
ject^ nd  to  te'st  the  experiments  made  by  Humboldt  himself  was  '-^PP^^^^*^^^)^^^^^^^^^^^ 
Spanish  Government,  and  in  addition  a  French  commission  came  to  Havana  from 
Martininue  There  were  2,477  persons  inoculated  from  December  18,  1854  to  June 
28  1855^  In  .January,  1856,  the  Spanish  commission  reported  that  no  good  results 
ensuedrand  the  generil  opinion  of  the  medical  profession  thoroughly  concurred  with 
this  official  report.  a- 
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CHAPTER  XV 

THE  WARDS  OF  HAVANA  WHICH  ARE  THE  MOST  AND  THE  LEAST  UN- 
HEALTHY AND  INFECTED  WITH  YELLOW  FEVER. 

The  ciiy  of  Havana  is  divided  into  nine  districts,  and  these  are  snbdivided  into 
thirty-six  wards.  About  nine  of  these  wards  front  immediately  on  the  harbor  and 
some  five  of  them  immediately  on  the  sea ;  several  are  located  more  than  100  feet,, 
others  not  10  feet  above  the  sea;  some  are  well  paved  and  drained,  while  others  arc 
neither  the  one  nor  the  other  ;  some  are  very  densely,  others  very  sparsely  inhabited ; 
some  have  a  very  small,  others  a  large  unacclimated  population  ,•  and  these  wards 
when  compared  with  each  other  present  other  differences  of  great  importance  to  the 
sanitarian,  differences  which,  if  enlightened  by  vital  statistics,  would  unquestionably 
enforce  most  valuable  practical  lessons.  But  the  vital  statistics,  indispensable  to 
such  lessons,  in  respect  to  the  different  wards  of  Havana,  are  totally  lacking,  and  the 
sanitarian  is  forced  to  listen  to  vague  rui^ior  and  popular  opiuion,  for  which,  in  such 
matters,  experience  has  taught  him  to  entertain  little  confidence. 

Common  repute  specially  condemns  the  wards  of  Jesus  Maria,  Colon,  Pueblo  Nuevo, 
and  Casa  Blanca,  and  reports  at  least  the  first  two  as  great  sufferers  by  yellow  fever ; 
however,  in  respect  to  this  it  deserves  notice  that  the  alleged  severer  prevalence  of  yel- 
low fever  may  be  due  to  a  larger  population  of  poor,  ignorant,  unacclimated  immi- 
grants. The  wards  of  Jesus  del  Monte,  the  Cerro,  and  Vedado  enjoy  the  best  reputa- 
tion lor  salubrity  and  freedom  from  yellow  fever.  A  few  facts  will  be  reported 
respecting  these  seven  wards,  and  especially  respecting  the  alleged  exemption  of 
three  ol  them  and  of  some  other  localities  from  yellow  fever. 

The  portion  of  the  city  in  worst  repute  is  the  fifth  district,  and  especially  Jesus 
Maria,  one  of  its  wards.  This  is,  to  considerable  extent,  reclaimed  swamp  lands, 
filled  m  largely  with  street  refuse  and  garbage.  It  fronts  the  bottom  of  the  harbor. 
Its  rough  unpaved  streets  are  in  many  places  almost  impassable  in  wet  weather,  even 
to  pedestrians.  Great  mud  holes,  covered  with  green  slime  and  fit  only  for  the  abode 
of  hogs,  are  numerous.  The  houses,  as  well  as  the  streets,  have  an  nncared-for,  filthy 
and  disgusting  appearance ;  and  the  sicklv,  anemic,  residents  look  as  dirty  and  cheer- 
less as  the  streets  and  houses. 

The  Punta  or  Colon  wards  in  the  third  district,  at  least  the  portions  which  immedi- 
ately front  the  sea,  have  a  reputation  almost  as  bad  as  the  Jesus  Maria  ward.  The 
foundation  rocks  were,  during  the  last  century,  excavated  to  build  fortifications,  and 
these  excavations  were  filled  up  with  street  refuse  and  garbage,  hence  this  ward  is, 
like  Jesus  Maria,  to  some  extent,  reclaimed  laud.  These  portions  are  alleged  to  be  very 
niiliealthy,  while  houses,  only  six  or  eight  blocks  distant,  are  not  so;  comparatively 
light  rams  flood  the  banquets  and  run  into  the  houses.  The  streets  are  wider  and  the 
houses  better  than  in  Jesus  Maria.  Some  consider  the  location  of  the  latter,  at  the 
bottom  of  the  harbor,  a  chief  cause  for  its  nnhealthfuluess,  but  the  uuhealthy  portion 
ot  the  city  now  referred  to  fronts  the  sea. 

The  Pueblo  Nuevo  ward,  still  farther  to  the  west,  also  fronts  the  sea,  and  is  built 
on  a  slope  which  attains  an  altitude  of  nearly  70  feet.  Notwithstanding  these  advan- 
tages, it  is  very  badly  drained,  and  has,  as  it  apparently  deserves,  an  ill  repute  for 
liealtliiulnesss. 

Casa  Blanca  is  the  only  ward  of  Havana  which  is  located,  as  is  the  town  of  Regla 
across  the  harbor  on  its  eastern  shore.  It  is  near  the  entrance  of  the  harbor  at  the 
loot  ot  the  hill  on  which  is  located  Fort  Carbanas,  which  is  immediately  adjacent  to 
the  Morro  tort  which  commands  the  entrance.  This  village  and  its  wharves  have  a 
very  dirty  dilapidated  appearance  and  an  ill  repute  for  yellow  fever.  Verv  near  by 
and  only  a  few  feet  from  the  water's  edge,  ballast  of  earth  aud  porous  stone\vas  once 
procured.  I  his  depot  is  little  if  at  all  used  now.  Ballast  from  this  place  deserves 
strong  condemnation,  but  even  more  objectionable  is  the  ballast  so  frequently  obtained 
from  the  depot  within  the  town  of  Regla. 

The  three  suburban  wards,  Jesus  del  Monte,  the  Cerro,  and  Vedado,  eujoy  the  best 
reputation  for  salubrity,  aud  also  for  their  freedom  from  yellow  fever.  Intelligent 
residents  are  readily  found,  who  will  assert  with  great  assurance  that  no  one  is  ever 
attacked  in  these  wards  except  those  who  have  been  elsewhere  infected. 

J  he  sunimit  of  Jesus  del  Monte  has  an  altitude  of  67  meters,  or  220  feet,  the  hijrhest 


point  iu  Havj; 
about  the  suinmi 


ana,  or  its  immediate  vicinity.  However,  there  are  few,  if  any, 
nmit ;  the  average  level  of  the  ward  is  only  60  feet,  and  more  inha 


houses 
inhabitants 


me  below  than  a]>ovc  this  level.    The  natural  drainage  is  excellent,  the  houses  iu 
Tue  elevated  portion  occupy  more  ground,  and  are  better  ventilated  than  in  Havana. 
i-.oca,e<l  in  a  commanding  position,  about  100  feet  above  the  sea,  is  the  cigar  manu- 
'  ot  .Mr.  Alvarez,  a  wealthy  and  very  intelligent  citizen,  whose  manufactory 

N as  visited  m  search  of  unacclimated  residents.    This  establishment  is  remarkably 
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clean,  spacious,  well  ventilated,  and  furnislies  numerous  workmen  with  excellent 
quarters.  Mr.  Alvarez  testilied  that  he  then,  August  17,  1879,  had  twelve  unaccli- 
mated  Avorkmen,  arrived  during  the  year  from  Spain,  and  that  no  one  of  them  had  been 
sick;  and  that  he  coukl  recall,  during  many  years  and  among  many  unacclimated 
workmen,  but  one  who  had  suffered  with  yellow  fever,  and  that  this  one  had  con- 
tracted the  disease  by  visiting  the  city.  He  attributed  the  escape  of  his  workmen  to 
their  good  diet,  their  well  ventilated  apartments,  and  to  his  influence  in  keeping  them 
out  of  the  city,  which,  however,  they  had  the  right  to  visit  after  5  p.  m.,  when  they 
desired  to  do  so.  The  large  privy  in  this  establishment  was  foul,  as  usual,  and  was 
never  emptied  except  when  full,  about  every  five  years. 

Very  few  unacclimated  persons  live  in  the  more  elevated  i)ortions  of  this  ward.  Dr. 
Domingo  Cabrera,  a  resident  physician  of  the  ward,  stated  that  cases  of  yellow  fever 
did  sometimes  occur  even  on  the  heights.  In  the  lower  portion  of  the  ward  there 
were  many  unacclimated  Canary  Islanders  who  suffered  severely  with  yellow  fever. 

In  respect  to  the  exemption  of  Jesus  del  Monte  from  yellow  fever,  the  Spanish  com- 
mission reported  this  is  the  most  elevated  ward  in  Havana,  and  here  there  have  been 
the  fewest  deaths  by  yellow  fever,  because  it  is  for  the  most  part  inhabited  by  natives. 
Those  attacked  in  the  highest  parts  of  this  ward  have  been  infected  in  the  central 
parts  of  the  city.  In  1878  there  were  35  deaths  by  yellow  fever  in  this  ward,  but  3U 
of  these  occurred  in  the  Beneficia  infirmary,  and  were  brought  from  elsewhere,  leaving 
only  5  fatal  cases  for  Jesus  del  Monte  itself." 

The  Cerro  ward,  on  the  adjacent  hill,  west  of  Jesus  del  Monte,  reaches  an  altitude 
of  120  feet,  and  is  built  upon,  from  its  base  at  the  harbor,  to  its  summit.  The  more 
elevated  parts  are  inhabited  by  the  wealthy,  and  this  is  the  most  aristocratic  quarter 
of  Havana.  Here  the  houses,  gardens,  streets,  drainage,  tfcc,  are  unusually  good. 
Seeking  to  determine  the  influence  at  this  place  of  yellow  fever  on  the  unaccli- 
mated, the  large  match  manufactorv  of  Mr.  Artiz,  a  city  alderman,  was  visited  on 
Auo-ust  6,  1879.  The  sanitary  conditions  of  this  establishment  and  of  its  surroundings 
were  as  favorable  as  those  at  Mr.  Alvarez's  factory.  The  privy  was  full,  and,  as  usual, 
without  pipe  or  chimney  for  ventilation. 

Mr.  Artiz  stated  that  he  had  in  his  employ  during  the  past  eighteen  years  several 
hundred  unacclimated  workmen,  of  whom  only  two  had  had  yellow  fever,  and  that 
both  cases  were  fatal.  He  had  at  the  time  and  annually  has  from  6  to  10  unacclimated 
men,  fresh  from  Spain.  None  of  these  had  been  si  ck  in  1879.  He  attributed  the  escape 
of  his  workmen  from  yellow  fever  to  the  excellent  diet,  the  admirably  ventilated 
rooms  in  which  they  worked  and  slept,  to  the  medicine  he  gave  them,  and  to  the 
fumes  of  phosphorus.  In  respect  to  this  very  favorable  evidence  Dr.  A.  G.  Del  Valle 
expressed  his  incredulity,  as  also  did  Dr.  Pardinas,  and  believed  that  these  workmen 
in  manufactories,  who  subscribe  in  large  number  to  the  Beneicia  or  other  infirmary, 
had  in  many  instances  been  sick  and  had  died  with  yellow  fever  in  said  infirmaries 
without  the  knowledge  of  the  proprietors  of  the  manufactories 

Seekino-  for  proofs,  always  difficult  to  procure  in  places  very  near  the  heart  ot 
Havana,  of  persons  who,  without  having  visited  other  places,  had  been  seized  at  the 
Cerro  with  yellow  fever,  Dr.  Lebredo  reported  that,  with  Dr.  Pardinas,  he  was  called 
in  consultation  by  Dr.  Aranjo,  to  see  Donna  Carmen  Rivera,  a  native  of  Mexico.  She 
arrived  in  Havana  about  October  15,  1878,  and  proceeded  without  delay  to  a  country- 
house  at  the  Cerro.  Seldom  leaving  the  house,  and  then  for  only  a  very  short  distance, 
she  was  violently  attacked  on  November  30,  and  died  on  the  13th  day  Avith  very  pro- 
nounced yellow  fever.  ,-,0      -1  •  • 

In  respect  to  the  prevalence  of  yellow  fever  at  the  Cerro,  the  Spanish  commission 
reported  that  "  this  disease  is  endemic  at  the  Cerro,  specially  in  the  lowest,  dampest 
parts,  nearest  the  harbor,  and  because  in  these  parts  there  reside  many  unacclimated 
persons.    In  1878  there  were  14  deaths  by  yellow  fever  in  the  Cerro  alone.' 

The  Vedado  ward,  also  reported  exempt  from  yellow  fever,  consists  of  a  number  ot 
scattered  houses  west  of  Havana,  on  the  sea-shore.  There  are  two  aggregations  ot 
houses:  the  first  is  designated  Vedado;  and  the  second,  Chorrera  or  Carmelo.  Iho 
latter  is  at  the  mouth  of  the  Almendares  River  and  about  4  miles  from  the  entrance 
to  the  harbor  of  Havana.  A  railroad  to  Chorrera  skirts  the  sea-shore.  This  ward  is 
only  about  8  feet  above  sea  level,  but  in  other  particulars  enjoys  the  sanitary  advan- 
tao-es  of  well-ventilated  houses  in  spacious  grounds,  fine  exposure  to  S(>a  breezes,  ana 
an'^  apv)earance  of  cleanliness  and  comfort  such  as  characterize  the  higher  parts  ol 
Jesus  del  Monte  and  the  Cerro.  Though  situated  so  much  lower,  the  sanitary  reputa- 
tion of  Vedado,  and  especially  of  Chorrera,  is  equally  as  good  as  thatot  the  two  ast 
wards.  None  the  less,  Dr.  Burgess  assured  me  he  had  attended  several  cases  ot  je now 
fever  at  both  Vedado  and  Chorrera,  and  had  good  reason  to  liclievc  that  some  ot  tfieso 
had  been  cont  l  acted  in  these  places,  and  not  in  tlie  city.  The  number  of  the  unac- 
clima,te<l  in  this  ward  is  so  small,  and  the  difficulty  is  so  great  in  lindiug  out  who  ot 
these  few  have  not  been  elsewhere  exposed  to  infection,  that  it  could  not.  be  deter- 
mined satisfixctorily  to  what  extent  this  Avard  might  itself  be  infected  with  yellow- 
fever  poison. 
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^Miile  m  Havana,  professional  interest  was  aroused  by  tlie  exceptional  fact  tliat  an 
outbreak  of  yellow  fever  bad  occurred  at  tbo  General  Asylum  for  the  Insane,  located 
at  Ferro,  on  the  railroad,  10^  miles  south  of  Havana.  Dr.  Casimiro,  the  director 
kmdly  presented  a  valuable  report  from  which  the  following  facts  are  extracted  • 

The  asylum  is  well  located  on  elevated  ground.  The  outbreak  began  July  27,  and 
occurred  among  the  civil  guardsmen,  the  sisters,  servants,  and  other  employes  Ot 
These,  ten  were  attacked  to  September  13,  leaving  only  two  among  them,  who  were 
unacchmated,  unattacked  to  said  date.  AVhether  all  of  the  insane  patients  were  ac- 
climated was  not  known,  but  none  of  these  were  reported  to  have  sutfered  Of  the 
ten  persons  attacked,  all  had  arrived  from  Spain  since  November,  1877,  and  six  ot 
them  in  The  first  alleged  case  was  S.  Yalero,  a  civil  guardsman,  who  had  been 

OD  duty  several  months.  He  had  been  sent  to  the  military  hospital  in  Havana  on 
JuJy'^U,  with gastric  fever,"  was  discharged  July  26,  and  returned  to  duty  at  the 
asylum.  Dr.  Pardmas reported  that  "during  his  stay  at  the  military  hospital  he  was 
in  communication  with  those  sick  with  yellow  fever,  as  all  patients  in  this  hospital 
are.  On  July  27  he  was  seized  at  the  asylum  Avith  what  Dr.  Casimiro  considered  to 
be  yellow  fever;  he  was,  on  the  28th,  returned  to  the  military  hospital,  where  he 
died  on  August  2  with  what  was  diagnosed  to  be  ''pernicious  fever."  The  second 
case  was  a  servant-girl  who  sickened  on  August  10.  She  conversed  occasionally  with 
the  civil  guardsmen,  who  passed  to  and  fro  between  Havana  and  the  asylum,  and  of 
whom  more  m  1879  than  in  previous  years  were  uuacclimated.  The  succeeding  eioht 
cases  all  had  communication  either  with  persons  coming  from  Havana  or  with  pre- 
ceding cases.  Dr.  Casimiro  concluded  that  if  vellow  fever  be  contageous,  then  Valero 
imported  the  disease  in  1879  into  the  asylum.  The  local  conditions  have  been  iust 
riie  same  as  during  the  three  preceding  years,  when  there  were  no  cases  of  yellow 
tL  ver,  although  there  were  during  said  years  unacclimated  persons  in  the  asylum,  and 
these  were  in  free  communication  with  persons  visiting  Havana,  and  even  visited 
Havana  itself. 

In  connection  with  the  alleged  exemption  from  yellow  fever  in  the  precediuo-  sub- 
irban  places,  it  should  be  known  that  a  like  exemption  is  claimed  for  some  places  in 
lie  very  center  of  the  most  infected  portions  of  Havana.  Information  was  solicited 
rem  the  Spanish  commission  respecting  the  influence  of  seclusion  in  convents,  etc 
n  protecting  the  inmates  from  the  disease.  A  report  was  received  through  said  com- 
mssion  on  the  subject,  emanating  chiefly  from  lady  superiors,  abbesses,  <fec.,  and  too 
lelective  m  details  to  justify  scientific  conclusions.  None  the  less,  the  followino- 
tatements  possess  some  interest,  and  aid  the  interpretation,  which  should  be  ])lared 
•n  the  claims,  made  by  various  places  near  to  Havana,  to  exemption  from  yellow  fever 

Ihe  report  states  that  in  all  convvnts,  asylums,  &.c.,  yellow  fever  has  been  known 
xcept  in  those  to  be  mentioned,  but  that  ''in  those  convents  of  nuns  whose  seclu- 
lon  IS  complete,  no  case  has  terminated  in  death."  There  are  mentioned  the  follow- 
ng  three  places : 

The  Convent  of  St.  Theresa  has  received  in  all 22  unacclimated  nuns,  but  there  have 
een  only  5  cases  of  yellow  fever.  The  first  case  occurred  about  thirty-six  years  ago,  "in 

nun  in  transit"  ;  five  years  later  two  young  Spanish  nuns  were  attacked,  and  within 
be  past  three  years  two  nuns  expelled  from  Guatemala  were  attacked;  one  of  these 
vvo  came  from  the  steamer  to  the  convent  sick  with  yellow  fever,  and  died,  havin^^ 
een  the  sole  fatal  case  in  this  convent ;  the  second  of  these  two  was  attacked  six 
lonths  later. 

The  Ursuline  Convent,  the  smallest  of  all  the  convents,  educates  many  girls  and 
as  repeatedly  received  unacclimated  foreigners,  yet  "there  has  never  been  a  siu^rle 
ise  of  yellow  fever  known  within  it." 

The  Hospital  of  Paula,  for  women,  is  located  directly  on  the  harbor,  and  yellow 
ver  certainly  occurs  all  around  it.  The  report  alleges  that  many  poor  women  have 
itered  this  hospital  with  yellow  fV;  ver  and  here  died  with  it,  yet,  that  throughout  the 
ist,  so  far  as  known,  and  this  is  certainly  known  since  1854,  not  one  of  the  unac- 
imated  Sisters  of  Charity,  nor  of  the  einployds,  nor  of  the  servants  has  ever  been 
tacked  withm  the  establishment. 

The  report,  making  the  above  statements,  was  not  received  by  the  American  com- 
ission  until  about  to  return  to  the  United  States,  and  too  late  for  further  investi- 
ition,  which,  if  practicable,  would  have  been  directed  to  the  history  of  those  alleo-ed 
be  unacclimated,  and  especially  in  reference  to  their  attacks  of  bilious  remitteiit 
•rnicious  typhoid,  typhus,  and  other  such  fevers.  After  such  an  investigation  had 
cided  whether  the  statements  made  were  facts,  it  would  have  been  time  to  iiivesti- 
^nts  '  '^^"^^^  ^"^'^^  extraordinary  facts,  and  to  give  credence  to  such  state- 

For  additional  facts  respecting  the  alleged  exemption  of  certain  localities  from 
now  fever  see  the  special  reports  on  Guanabacoa,  Marianao,  and  San  Jos6  de  las 
Chapters  XLI,  LI,  LXVII. 
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CHAPTER  XYI. 


DENSITY  OF  POPULATION  IN  HAVANA  AND  OTHER  CITIES, 
rommon  exDerience  long  since  established  the  fact  that  sickness  and  mortality  in- 

l^Sd  in  all  citiel),  the  shorter  their  lives,  unless  counteractmg  agencies,  especially 

*\Zee^*estrJ;e  n'^w'St^l^ter^trthe  density  of  a  population,  vi. :  The  average 
number'  oftnhabitents  to  the  house ;  the  average 

imitv  "  of  the  inhabitants  to  each  other,  supposing  all  the  ^habitants  to  be  stationeu 
over  the  o-iven  area,  at  equal  distance  from  each  other.  These  three  tests  « lU  be  used 
to  detemu'ne  the  density  of  the  population  of  Havana,  as  compared  .v-ith  some  other- 

rBrtKd^s^ice'^ts^ 

;redi;C:fL"differeni.  Cities^  ^^^^^^^ 

tarv  andlansient^  exceeds  200,000,  and  therefore  the  number  of  inhabit- 

.s^h.S+nT^  to  L^^^^  dwellfnff.    lu  1870  the  minimum  number  in  any  city  was  5.2  and^ 

TABLE  No.  15. 


Places. 


Havana : 

Nine  districts  ot  

first  to  sixth  districts  - . . 
Old  city,  first  and  sec- 
ond districts  

third,    fourth,  fifth, 

sixth  districts  

seventh,  eighth,  ninth 
districts  (suhurhan)... 
New  Orleans: 

Second  district  to  Ha- 

gan  avenue  

sixth   ward   of  second 

district  - 

square  72  of  hfth  ward 

of  second  district  

New  York  

Philadelphia  


Date. 


1877 


1880 


1878 
1878 


Popula- 
tion. 

u  ° 

o  +^ 

Proximity. 

"o  g 

C  05  CS 

In 
yards. 

In 
meters. 

179, 473 
141, 105 

17.8 
117. 

16.5 
6.4 

15. 
5.8 

39,  880 

134.4 

6.0 

5.5 

101,225 

111.0 

6.6 

6. 

38, 368 

4.4 

33. 

30. 

40,  385 

32. 1 

12.3 

11.25 

5, 115 

52.1 

9.7 

8.9 

310 

145.5 

5.8 

5.3 
10.  64 

21.02 

Kemarks. 


The  figures  given  are  esti- 
mated from  the  data  fur- 
nished by  Messrs.  Anza 
and  Her'rera,  city  engi- 
neers (see  Table  No.  18). 
These  data  for  population 
exclude  the  military  popii- 
lation,  and  are,  for  the  civil 
population,  less  than  those 
ofiicially  reported  to  the 
United' States  commission 
by  all  other  authorities. 

Only  the  oldest  and  most 
densely  populated  distncc^ 
of  New  Orleans  and  it» 
most  crowded  ward  aDd 
square  are  given,  l^at* 
from  Dr.  W.  11.  Watkins, 
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Places. 


Date. 


Popula 
tion. 


of 


Twentj-three  towns 

Great  Britain  

Greater  London  ,  1878 

Lesser  London   1878 

Liverpool   1878 

Manchester   1878 

Edinburgh   2878 

^las^ow  ,  ;.i  1878 

Dubbn   1878 

Alexandria   i878 

Amsterdam   1878 

^erlin   1878 

Bombay   I872 

Brussels   1878 

^japles  !  1878 

Pans   1876 

  1878 

^  itnn-'i   1878 


o  00  cs 


Prosimitv. 


In 
yards. 


38. 


102. 
84. 
53. 
94. 


In 

meters 


21.  65 
9.  92 
6. 76 
7.  46 
9.39 
7.  05 

12.  21 

17.44 
7.  40 
8. 19 
9.  29 
7.  70 

.11.56 
6.73 
7.  .60 
9.  37 


Eemarks. 


sanitarjr  inspector.  Total 
population  of  New  Orleans  | 
in  1880,216,143;  total  area,' 
150  square  miles. 


XoTE.-The  data  for  all  places  except  Havana  and  New  Orleans  are  taken  from  Dr.  Farr': 


table. 


CHAPTER  XVI L 

HISTORY  OF  THE  FIRST  APP^^  AND  ANNUAL  PREVALENCE  OF 

YELLOW  FEVER  IN  HAVANA  AND  CUBA. 

.  Jo  ?  liistory  of  an  epidemic  be  sought,  the  less  couclusive  of  its  uon-exist- 

tZlT'^'^T.i^t  ?  '"'i^'^  of  records  in  regard  to  it  and  in  this  connection  it  should  be 
h«^!T^  i'4o*^^^^^^        newspaper  established  in  Havana  was  theGaceta  de  u  kl  . 

Th^V',     "^1  ^^"^      medical  journal  was  published  until  many  years  subsequently. 

Ihe  historical  records  are  as  follows  :  1  ^• 

«  i^fo;  y^ar  there  occurred  in  Havana,  and  in  the  fleet  of  Don  Juan  Puiados, 

remained  in  the  port  almost  all  the  summer.  A 
S  'ft  p  1  garri.son  and  a  larger  part  of  the  crews  and  passengers  in  the  vessels 
uieci.     (.Jrezueia,  v.  o,  p.  '2S,) 

roI.tf,?;r,ti?  l^""  ^      unknown  and  horrible  epidemic,  imported  from  the 

LT^ n  v!  ^  r.^'-  "'^^  consternation  in  Cuba.  The  '  Unpublished  History  of  the 
l  iTjL    I-     I  P''^.*  population  was  devoured,  from  May  to  October,  by 

tal^Hn  v7..?''*V^  ^^^'^  """"IV:^'^      ^^^^^  ^tt^^^^iX  in  three  days.    In  the  capT 

?all ?he  cmfiLlr'n?  Villalva,  came  near  dying,  there  died,  at  short  inter- 

FeiuanL  de  Tob^  Francisco  de  Molina,  and  the  lawyers  Pedro  Pedroso, 

thYs  c.u  bp  ?n^^i:7^i  O  ivares,  who  successively  replaced  each  other.  Bv 

f^A  w  which  the  contarjion  must  have  inflicted  on  other  classes 

tW  Cuba]  it  increased  during  the  following  sununoi  so 

1  «a^^^-y  to  the  country. -'-(Pezuela,  v?  3,  p.  182. ) 

rJ.o  /  1      epidemic  was  renewed  with  equal  fury  during  this  time,  in  spite  of 

bener  nZer  tt^^^^  ^^^^'^  the  townsrwhich  weii,  ho  wev 

pr^cau ACv^    P  1820  '  """"^  ^'^^      ^""'^  ' 

tinupfl1?;.3^'^  ^P/?"^^'  of  rivalry  and  disasters.    In  the  capital  the  pest  con- 

3I  p.  183  )  ^  ^  ^^gar^^  ti)  rivalries  and  passions."-(/&.,  v. 

'  istk-frff- til.  A     P        n'^*  the  above  scanty  records  indicate  some  of  the  character- 
move  Lpiiit!.^fr  '^^.i''  any  contra  indications,  and  that  historical  records 
Guade  Lf.   M^^^^     -'^  the  disease  during  some  of  the  years,  1648-1654,  in  Barbadoe«, 
vellow  ft^l;    f/  '^'r'^''  probably  in  San  Domingo,'  -  the  cradle  of 
■  dem^r/lScr  fh     f '^'"^^  to  disbelieve  that  yellow  fever  did  visit  Cuba,  as  an  epi- 
i  She  fa^  tb^?  nf^'Tr'^r"'^"^^^^  probability  renders  still  mo^e  remarka- 
t  to  Hav-monrr  f/  I    f'"         'l-i^S-f  l^'«t«"cal  indications  of  yellow-fever  visitations 
'  ^.i:^:^^ji^^^ai^^  found  until  1761,  more  than  one  hundred  years.^    On  the  contrary, 

r'^y^'-^^'^^'^^^^^^^  ^-tinicue,  but^hemost 
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+  .1  Tor.nv^itt  nf  flip  P-roat  salubrity  of  tlio  climate  aud  the  absence  of 
SXmTaiSs  Among  sth  «cSs  it  wUl  p^'haps  suffice  to  quote  the  following 
epidemic  ^^^ir^^V  ,  rn^^  of  the  benio-nity  of  its  climate,  lavorable  even  for 

TanlevlCcYnLit^tL^raTtobc:^ 

"irei'''"  Iltttgi?  Ha.'^na     situated  ou.  the  northern  S^J'!?'^:^'^^^^ 

n,;te&Js-La  some  prisoners  acstined 

OnSes7two™  cat  moAific'Invasions-the  introduction  of  yellow  fever  in  17C1  and 

^^^^'BSBE^:^:  sfSt^  Hotpitt 
SrSir:^v!:;:?2:::ifr= 

-^^t-^hrnfn-^^e*^^^^^^^ 

less  registers  tbe  occurrence  of  a  yeno^v-±e^  ^^^^^^Pi^^X^ice  in  this  lame  year  of  the 
^\TrS^?niar-SrreS%ts  ^^^^^^^^^  ^on  Diego 

-J^^O'  On\^ltlo5thAugustalargesciaadr.^^^^^^^ 

the  two  following  months  they  suifered  a  loss  of  t^'™"^'^^^^^       ,^as  renewed 

tU  —  -  — * 

^'^^ysr-s^^prsh  a™  ft"- 

'"^^at  li^'jlf  rj^:?;l'efo??s1h'aI^'^  P-e  the  prevalence  of 

ro;tra;ig1?Sr"iT^:af  *5^isTnl'S~t^^^^^^^^^^^^^  .evy  to  replace 

834. 
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irrelevant  to  the  preseiit  liistorical  record,  are  of  sufficient  interest  to  be  cited :  ''Finally 
in  June  1/94^^  alter  the  ships  which  had  been  in  Ocoa  and  Bayaha  had  entered  this 
port,  yellow  tever  repeated  itself  with  great  violence,  attacking  not  only  sailors  and 
European  troops,  but  also  many  native  Americans  of  other  .provinces  and  of  this 
^r^Zf^fE:    l\T         '^"^^  "^^^  epidemic  hid  been  caused  by  im- 

portation of  the  contagion  on  two  frigates,  one  English,  the  other  Anglo-American 
which  had  arrived  from  the  colonies  of  the  north,  then  stricken  with  this  disease' 
bi  the  wl/'ol.'''''^  ^^l,«"i^^<i  Port  many  had  died  with  black  vor^?i 

in  the  hospita  s;  and  farther,  the  crews  of  these  vessels  had  arrived  healthy,  and  so 
remained  until  at  least  sixteen  days  after  their  arrival.    Yellow  fever  spSlly  re^ 
vails  here  as  else  where  m  June,  July,  and  August,  although  some  cases  have  occurred 
'  y'i.^^^  ^^'""^T  hurricane  which  visited  us  on  August  28,  1794 

purified  the  air  and  gave  us  a  new  atmosphere.  It  dispelled  the  epidemiS  and  relieved 
the  sick  much  more  than  did  all  the  efforts  of  medicine.  It  being  impossible  fo?  me 
Z  Zl''''  '""'^  ^  'V'^'  ^'^'^^"^^  hospital,  the  hurricane  preventing 

metrom  even  supplying  them  with  appropriate  aliment,  I  expected  to  find  thern^S 

fectlv  well^^.^rt/'  ^"^'i'"  ""'i;  ^"^^  astonishment,  I  founcrsome  per 

fectlj  well  and  others  very  neariy  so."    Dr.  Romay  adds  that  Moultrie  reported  a  like 
?nS.'?h"  .^^r^'^'""'  September  21,  174.5  ;  and,  as  to  the  hurricaL  oriug^^^^^^ 
25  1794  tl/rtWnr''^.  meteorological  data,  the  eariiest  yet  found  recorded :  AuguS 
28th  12  .1    H^o yT  ^rP'      ^'-^^  ^'-5^  ;  «^  26th,  12  m.,  88° ;  27th,  6  a.  m.,  86°  : 

i™o'.  ^^  '  I  '  ^  P-  ;  and  10  p.  m.,  Sl.bo.  '  ' 

Alter  1/94,  the  first  historical  records  found  begin  with  1805:  some  of  these  contniii 
Mr  '  h'//^' m'?,  'Yr  '^{'''P^  «^  H^™^  ^^^^^  deserve  recor:r''  " 

lis  1*17  ?n7in  aLii^'I^'^  ^^^ates  consular  agent  at  Havana,  reported  in  1806  (pp. 
11.3-117,  vol.  10,  Medl.  Repository)  that,  although  yellow  fever  caused  a  o-reat  mor 
.  tahty  among  American  seamen  in  1805,  yet  this'mortality  was  -not  great^romnred 
with  some  former  seasons."  -It  is  from  June  to  November  that  the  feverTsTost 
frfr^i'?!^  ^""^        •  ^*  at  any  other  seasons."    -  The  stSe?s 

are  mostly  unpaved,  without  sufficient  descent  to  ca/ry  off  the  water  lodged  bv  the 
fnT.t-?''^.  T  a  tention  is  paid  to  the  cleanliness  of  the  city  or  to  the  health  of  the 
inhabitants  by  the  police.  The  manner  of  depositing  the  dead  in  the  churches  r which 
8  now  interdicted  by  the  bishop,  he  having  caused  to  be  built  a  cemSy  cem^ 
^relt'v  to^'.ffeeVTl^^^^  1"  1806]  without  the  city  for  that  purpose)  has  be^en  supposed 
?[fl?         K?  V       ^1  ^''^^^^  inhabitants.    The  streets  are  filled  with  mud  and 

deanseS  and  thrw^-^''''""  v^'?  -^'1^^^  ^^*t^^'  and  are  never  irritctl 

Cleansed,  and  the  privies  are  kept  m  them,  together  with  mules  and  doo-s-  omi  rTi«,.i 

^flp  fTof  '  ^^^^        suu  IS  nearly  vertical,  rains  frequent,  and  the  wincfs  chancre 

landing  of  numeZs  neonl^e^^^  ^""^  ^^'^  1^16  the 

frequent,  so  thatTi  Sffih^^^  expeditions  became 

comers  arrived."        ^V''^^^^^^  l>roke  out,  ''just  as  always  heretofore  as  fast  as  new- 

CuV,;V' ilk?  writes'  tL'i'lfte'flTonrin?  n''  ^"^g""^  ^^^^^^^^      ^a  Isla  de 

and  Habana  ™  ce  1821  the  vpiin  J-  residence  m  Santiago  de  Cuba,  Trinidad, 
endemic  "     '  '  ^  yellow  fever  appears  in  Cuba  "almost  annually  as  an 

l^?4^"rhTst^^^  an  address  in  Havana  in  1822,  published  in 

in  Havana  ^*  ^^""""^  ^^''^^       dysentery  are  both  "endemic  diseases" 

aw  from  ont  S^th^^y^rr^^^^^^^^^^^ 
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solution  a  vast  quantity  of  putrid  matters,  and  that  the  unpaved  streets  are  extremely 

^^D^'chas.  Bdlot  details  with  indignant  emphnsis  the  particular  insanitary  conditions 
of  Havana,  and  testifies  that  his  experience  extended  hack  more  than  twenty  years 
i.  cTsince  1845  at  least,  during  which  time  yellow  fever  was  present  every  year,  and 

""'AeslSics  published  in  this  report  to  the  United  States  National  Board  of  Hea^^^^ 
date  hack  to  1851,  and  conclusively  prove  the  annual  prevalence  of  yellow  fever  Irom 
that  date  to  the  present  time,  not  oAly  in  Havana,  hut  also  in  numerous  other  places 

'''s^o'l^r  as  Havana  is  concerned,  the  statistics,  published  herewith,  together  with  the 
officia  manuscript  reports  of  ihe'  military  hospitals  in  Havana,  and  of  tlie  Cuban  su^^^ 
rior  board  of  health,  prove  much  more  than  the  annual  prevalence  of  yellow  fever ;  for 
Ihey  pro4  ha?  during  the  408  months,  from  January,  1856,  to  January  1880,  there 
was^but  one  single  month,  viz,  December,  1866,  exempt  from  an  of^flly/^^P^rted 
case  of  the  disease.  Now,  the  combined  reports  referred  to  begin  only  with  1856  and 
?hev  refer  from  1856  to  1869  solely  to  the  military  and  civ.l  hospitals  exclusive  of  the 
ve?y  numerous  cases  of  yellow  fever  in  the  preponderating  civil  P«f  \l^tion  not  t^^^^^^^^^^ 
in  tlie  hospitals;  hence,  the  facts  stated  justify  the  conclusion  that  yellow  fever  has 
prevailenn  HaVana  vwnildy,  not  only  for  the  past  twenty-four  years,  but  also,  m  all 

^^^^i^^::'^^^"^^^^^  to  the  benef  that  while  Havana  ^ 
probably  sulfer  from  yellow  fever,  1648-1655,  yet  that  this  disease  fa,iled,  until  1761  to 
Commit  Inch  ravage  or  gain  such  foothold  as  to  compel  its  ^^f/ojical  record^  and  that 
since  1761  it  has  annually,  and  during  many  past  years,  monthly,  prevailed. 

T^se  collusions  incited  two  researches:  first,  in  reference  to  the  prevalence  of 
yellow  fever  in  other  places  prior  to  the  establishment  of  one  of  its  permanent  domi- 
ofls  iiiHavana-  and  second,  in  reference  to  the  causes  which,  on  the  one  hand,  delayed 
Ss  annearanc^  on  the  other  hand,  rendered  its  doniicU  ation  there  so 

contiSus  a^^^^^^  both  to  Cuba  and  to  other  places  maintaining  constant 

cZmercial  i^^^^^  with  Havana  and  other  Cuban  ports.    These  subjects  will  be 

considered  in  the  next  twe  chapters. 


CHAPTER  XVIII. 

CHRONOLOGICAL  SUMMARY  OF  THE  GEOGRAPHICAL  DISTRIBUTION  OF 
^^^^^^  •    YELLOW  FEVER,  1492-1762. 

The  imnortance  of  this  subject  has  been  so  conclusively  demonstrated  by  such  works  ^ 
as  nfrsS  Geographies  History  of  Disease  that  it  is  to  be  hoped  the  day  is  not  dis- 1 
?Lt  Xn  science  will  be  placed  in  possession  of  as  complet^e  a  record  of  yellow-fever 
invLTons  as  the  imperfections  of  history  may  permit    In  the  mean  time,  t^e  follow-  I 
inrcontribution,  though  imperfect,  has  the  merit  of  bemg  more  extensive,  and  at  the 
samSe  more  accurate,  as  is  believed,  than  any  similar  contribution  referring  to  the 

Mor\^a^^^^^^  presented  the  first  valuable  contribution  to  the  geographi- 

cal hist  oiy  of  the  disease;  this  was  succeeded  by  Hirsch's  chapter  on  the  subject  in 
1860  CoJ^^^^  has  given  the  best  summary  respecting  tlie^Antines  16^^^^^^  as  well 
as  Cornilliac  respecting  Martinique,  and  Toner  respecting  the  United  States.  All  ot 
tLs^coXfu  errors,  many  of  omission,  some  of  commission.  Some  of  tliese  have  been 
correct  ifthe^^^^^^^^  lint,  but  it  would  be  impossible  to  present  an  absolutely 
cOT^eft  list  unless  reference  were  made  to  the  innumerable  original  sources  of  infor- 
mSion,  andZle^^^       Spanish  and  Portuguese  literature  of  yellow  fever  were  thor- 

'  AsYs'welT  kf^^^^^^  the  descriptions  of  yellow  fever  are  very  unsatisfactory  until 
about  16^5  liencl  ail  dates  earlier  than  this  must  be  regarded  as  highly  prol)abl| 
iS  of  yellow  fever  epidemics,  but  not  as  absolutely  certain  ,  E^^,^ h« 

many  epidem^s  are  described  with  equal  obscurity.    The  most  doubtful  dates  will  be 

"^^t^o^^l^^^J  many  of  the  dates  -fer  to ^^^^^^^^^^^ 
ir>«  while  in  other  unrecorded  years  there  is  much  evidence  to  prove  that  the  disease 
md^epiTdl^^^^^^^  ex^tent  ^Pora  if-t  epidemica^^^^ 

the  case  as  to  San  Domingo,  Jamaica,  Barbadoes,  Martinique,  and  Guadeloupe,  whictt 
were  for  many  years  prominent  in  war  or  commerce. 
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Table  Xo.  16.-List  of  places  and  dates  of  the  prevalence  of  yellow  fever,  1492-1762.* 

WEST  INDIES,  t 


Island. 


Antigua  . . 
Barbadoes 


CuraQoa  

Cuba  

"English  Antilles' 

Grenada   

Guadeloupe  ' 


Jamaica 


1629 
1646 


1634 
1511 


Year  of  occurrence. 


Martinique  .. 

Montserrat  . . 

Ni6ves  

Porto  Eico... 
San  Domingo 


St.  Cristophe. .. 

StCroixf.  '!!"."! 

St^  Lucie  .' 

St  Thomas  "."."".'.*".' tkca 

^^-^^^  :::::::::::::::::  S 


1509 
1635 


1625 
1640 
1639 


1647  1665,  1691,  1693,  1694,  1695(7,  1696,  1699  1701 
mO^       '  17226,  1723,  h24c,  n33: 

1750, 1760. 

1648-1655  ?,  1761, 1762.    Pezuela,  &c. 
1694.' 

1635  1640  1648,  1653     Has  generally  suffered 
v^hen  Martinique  did,  but  not  as  well  recorded 

Epidemics  reported  during  "first  years"  of  its 
settlement,  also  in  1691, 1704,  3750 

l^^^'  1^51^'  1652c,  1653c,  1655c,  1669 

^^1682-1708c,  1720-1735C,  1749-1755c,  1762c. 

1706! 

1508, 1513(Z. 

1493?,  1494,  1495,  1496,  1503,  1508,  1514,1533  1554c? 

VS'  Iff^^'  i583t?.  1585. 15S,  leS^; 

]^¥ir,]^.^^/'  1685,  1686c,  1690,  1691,  1705,  1708 
1733-1744, 17466, 1755.  "18  disastrous  epidem- 
ics 1700-1800.  "-Codinach.  epiaem 

1648, 1652, 1653. 

1640. 

1691a. 

1702. 

1699/ 


a.  M.  de  Jonn^s.  * 
6-  Hirsch. 

c.  F^raud. 

d.  Codinach. 

e.  Pym. 

{■  a1^^^  1         Epidemics  of  Bermuda,  1863. 

9>  Am.  Ed.  Cyclop.  Pract.  Med.,  1845;  Art.,  Yellow  Fever 

List  for  Continental  America,  exclusive  of  the  United  States. 


Places. 

Years. 

Veracruz,  Mex... 

Founded  in  1519,  and  Tejada  says  yellow  fever 
probably  ever  since  then;  since  1699,  says 
Father  Allegre;  since  1679,  says  Heinemann 
who,  after  quoting  the  above,  states  that  yellow 
tever  has  since  been  endemic,  and  absent  very 
tew  years,  with  frequent  violent  epidemics. 

1729a,  1741  (Moseley),  1744a. 

1729a. 
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List  for  Continental  America,  exclusive  of  the  United  States— Contmned. 


Places. 


Darien : 

Panama . . 

St.  Maria. 

Guyaquil  

Brazil  


Pemambuco 


Baliia  

Eio  Janeiro  

"Coast  of  Brazil' 


Tears. 


1514,  1518?,  1740. 
1514. 

1643?  and  succeeding  years,  Codinacli.  Brazil 
first  discovered  in  1500.  First  opening  of  gold 
mines  in  1684.  Diamond  mines  discovered, 
1730 

1684.  Oornilliac  and  M.  de  Jonn6s ;  1686,  Cornil- 
liao  and  M61ier ;  1689,  "N.  O.  Santy.  Comn. 
Kept.,  1853,"  p.  160;  1687  to  1690,  La  Roche, 
p.  211,  V.  2. 

1687  to  1690,  La  Poche,  p.  211,  v.  2. 

1687  to  1690,  La  Poche,  p.  211,  v.  2. 

1744  to  1748?,  "N.  O.  Santy.  Comn.  Pept.,1853, 
p.  160.   No  reoccurrence  until  December,  1849, 
since  when  it  has  annually  prevailed. 


List  for  Spain  and  Europe. 


Places. 


iresents  some  evidence 


Cadiz,  Spain 


Malaga,  Spain  

Minorca  ----- 

The  Cyclop.  Pract.  Med.  r  .      ^       ^  ^ 

iustifying  the  suspicion  that  epidemics  at  the  fol. 
lowing  places  and  dates  may  have  been  of  yellow 
fever : 

Barcelona  

Saragossa   


Tears. 


Cadizl'  Seville,  Carthagena;  Alicant",  'and  Valencia. 

Gibraltar  

Malaga  

Lisbon,  Portugal  

Pochefort,  Prance         -  -  

West  coast  of  Africa,  Senegal  


1643d,  1645(Z,  1647d,  1684d,  1705a,  1731a,  1732^; 

1733a,  1734a,  1736e,  1744a,  1746a. 
1741a. 

1744a,  1747a,  1748a  


1497, 1501, 1515, 1589, 1621(i. 
1564. 

1600, 1621. 
1648. 

1649, 1727. 
1678, 1679. 

1723a  (16495r,  1736flr?). 

Settted  by  the  French  in  1635.  "1759  or  1760 L 
the  earliest  record,  found  by  F6raud,  of  the 
occurrence  of  yellow  fever. 


:  During  1800  to  1845  not  less  than  89  places  in  Spain  buffered  with  yeUow  fever. 
List  for  the  United  States. 


Places. 


Albany,  N.T..-- 

Biloxi,  Miss  

Boston,  Mass  .  -  -  - 
Catskin,N.T  ... 
Charleston,  S.  C . 


Holiiston,  Mass  ... 

Mobile,  Ala  

New  Haven,  Conn. 
New  York,  N.  T  . . 


Tears. 


]Norfolk,  Va  

Philadelphia,  Pa 

Stamford,  Conn. 


1746. 
1702. 
1693. 

im,  1700  (McClelland),  1703  1713  (McClelland) 
1728  1732, 1734, 1739,  1741  (Moultrie),  1745, 1748 
1753',  1755, 1761, 1762. 

1741? 

1705. 

lees?,  1702,  1732,  1741,  1742,  1743,  1745,  1747,  17« 
1762. 

VX'ri^tA^  1743,  1744.  1747,  1760« 

1762. 
1745. 
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Tap.le  Xo.  n.-List  of  dates  and  places  excluding  those  most  douhtful,  of  the  prevalence 

of  yelloiv  fever,  U92-1762.  ^'^^  i^itvaience 


Years. 


1494-'96_3  years  

1503     

1508     

1513    

1514    

Ig3, 1554, 1560, 1567, 1580, 1583, 1585, 1586;  162^9"  year's 
1640 

1641    

1642     

1643     

1645     

1047     

1648   ;  

1649     

1651    

1655   ■ 

1653     

1655    

1600    

1665  


Places. 


San  Domingo. 
San  Domingo. 

San  Domingo  and  Porto  Eico 
Porto  Eico. 

San  Domingo,  Panama,  St.  Maria, 
ban  Domingo. 
Guadeloupe. 
Guadeloupe,  St.  Croix. 
Martinique. 
San  Domingo. 
Cadiz. 
Cadiz. 

Barbadoes,  Cadiz. 

Guadeloupe,  Martinique,  St.  Cristoplie. 
-lilartinique.  ^ 
Martinique. 

Martinique,  St.  Cristophe. 
Sn'q'T'  ^^^^■t^^i^'^^'  St.  Cristophe. 
San  Domingo. 
Barbadoes. 
Martinique. 

'^most'^annua1H^'  ''''        probably  earlier,  aJ- 

Martinique. 

Martinique. 

Martinique,  Pernambuco,  Cadiz. 
Martinique,  Pernambuco,  San  Domingo. 
Martinique,  Pernambuco,  San  Domin|o. 
Martinique,  Pernambuco,  Eio  Janeiro"  Bahia. 
Martinique,  Pernambuco,  Rio  Janeiro  Bahia. 
Martinique,  Pernambuco,  Eio  Janeiro  Bahia 
Martinique,  Pernambuco,  Eio  Janeiro,  Bahia, 

Montserrat,  San  Domingo.  ' 
Martinique,  Barbadoes,  Jamaica,  San  Domin^^o 

ot.  Xiucie.  °  ' 

Martinique. 

Martinique,  Barbadoes,  Boston. 
Martinique,  Barbadoes,  Grenada,  Eochefort. 
Martinique,  Barbadoes.  Philadelphia. 
Martinique,  Barbadoes. 


Bermuda,  Charleston, 


H.  Ex. 


•12 


Martinique 
Martinique. 

Martinique,  Barbadoes 

Philadelphia. 
Martinique,  Charleston. 
Martinique,  Barbadoes. 
Martinique,  St.  Thomas,  Biloxi,  I^^ew  York 
Martinique,  Charleston. 
Martinique,  Jamaica. 
Martinique,  San  Domingo,  Cadiz,  Mobile. 
Martinique,  Antigua,  Barbadoes,  Ni6ves. 
Martinique. 

Martinique,  San  Domin'^o. 
Charleston.  " 
Barbadoes. 

Barbadoes,  Martinique. 
Barbadoes,  Martinique. 
Barbadoes,  Martinique. 
Barbadoes,  Martinique,  Lisbon 
Barbadoes,  Mitrtinique. 
Martinique. 
Martinique. 
Martinique. 

Martinique,  Charleston. 
Martinique    Carthagena,  Porto  Bello,  and 

Martha  (South  America). 
Martinique. 
Martinique,  Cadiz. 

Martinique,  Cadiz,  Charleston,  New  York.  Phila- 
delphia. ' 
Martinique,  Barbadoes,  San  Domingo,  Cadiz. 
Marwnique,  San  Domingo,  Cadiz,  Charleston. 
Martinique,  San  Domingo. 
San  Domingo,  Cadiz. 
San  Domingo,  Norfolk. 
San  Domingo. 
San  Domingo,  Charleston. 
San  Domingo,  Barbadoes,  Panama,  Guayaquil. 


St. 
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Table  No.  17— List  of  dates  and  2)laccs,  ^-c— Continued. 


Tears. 


1741 


Places. 


1742  . 

1743  . 

1744  . 

1745  . 

1746  . 

1747  . 

1748  . 

1749  . 

1750  - 

1751  . 

1752  . 
1753 
1754 
1755 
1759 
1760 
1761 
1762 


San  Domingo,  Carthagena  (South  America),  Mai- 
aga,  Charleston,  HolUstou,  New  York,  Isorfolk, 

SaSmfn?o,\ew  York,  Norfolk,  Philadelphia. 
SanDominSo  Catskill,  New  York,  Philadelphia. 
San  Domingo,  Carthagena  (South  America),  Ca- 

Chaiie"^to^iJ!^New  York,  Philadelphia,  Stamford. 
San  Domingo,  Cadiz,  Albany.  -,  ,  ,  . 

Minorca,  New  York,  Norfolk,  Pl^I^adelphia 
Minorca,  Charleston,  New  York,  Philadelphia. 
Martinique. 

Martinique,  Curagoa,  Jamaica. 

Martinique. 

Martinique. 

Martinique,  Charleston. 
Martinique.  ^„    ,  ^ 

Martinique,  San  Domingo,  Charleston. 
Senegal. 
Curacoa. 

Havana,  Charleston. 
Havana,   Martinique,  Charleston, 
Philadelphia. 


New  York, 


Analysis  of  the  above  hMorical  records  of  the  premlence  of  yellow  fever. 

TO  these  227  invasions  or  epidemics  shoold  be  aMe<l.  certaM 
annual  prevalenee  of  the  disease  fj^^.l<^^l^-  J* J  nations  would  increase  to  more 

tNTei™  different  places  prior  to  the  first  invasion  ot  Havana  in  17P1. 


CHAPTER  XIX. 

YELLOW  FEVER. 
A  glance  at  the  chronological  record  of  yf^^.^^'lll^o^e^'t^^^^^ 

fc-^pirK^^^^^ 

then,  it  is  confidently  believed  tliat  J^Zhev  islands  of  the  Antilles. 

"Jot^ir-i^SS^^^^^^^^ 

victim  can  be  seized  upon.  .  g     pomingo  was  taken  pos- 

Spain  took  possession  ot  Cuba  in  ^^IJ,  19  years  ^tt^^  15  years  prior  to  that  of  Peru, 
session  of,  8  years  prior  to  the  f  ^/fij^^^f^^^^^^^^  1}  Cuba,  the  military 

The  gold  mines  of  the  three  I'^^t  attracted  to  them  to  tn^^^^  .  centuries 

and  commercial  enterprises  of  Spam,  so  that    ^uba  i^resenteu  ^^^^  ^      ^^^^.^^  liadd 
and  a  half  (1511-1761)  a  uniform  <^«P^ct ;  tlie  sarne  p^^^^^  ^^^^^^ 
nourished  the  half-wild  ^«  .^^^i^,,^^^^ 

peopled  with  numerous  herds  of  cattl^e.  -(1.^7,  v^^^  Havana  '^exported  only 

Ir  iUYeaXTanS       Si  Ter^^s  c\7t-  W^nglish,  in  ir«,  did  it  he- 
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come  ••'the  metropolis  of  the  Antilles."  Preyed  upon  by  pirates  and  by  hostile  ruiJitary 
expeditions,  oppressed  by  Spain's  most  burdensome  laws  restricting  colonial  enter- 
prise and  commerce,  Cuba  made  so  little  progress  that  in  1762,  more  than  250  years 
after  its  colonization,  there  were  spread  over  the  47,000  square  miles  of  this  great 
island  only  about  1'20,000  people;  for,  in  1774,  after  12  years  of  unparalleled  prosperity, 
the  first  census  enumerated  a  total  population  of  only  171,620,  of  whom  less  than 
100,000  were  whites.  In  the  hundred  years  succeeding  i762,  this  insignificant  120  000 
had  increased  to  nearly  one  and  a  half  millions.  An  historian  has  well  said,  that  for 
two  centuries  and  a  half  Cuba  remained  in    a  perfect  state  of  lethargy." 

Concerning  this  period,  history  records  several  facts  of  importance  in  reference  to 
yellow  fever.    In  early  colonial  times,  fleets  passing  to  and  fro  between  Spain  and 
America  made  the  harbor  of  St.  Domingo  City  their  haven,  while  only  subsequently 
did  vessels  from  Spanish  America  delay  at  Havana  to  exchange  gold  for  provisions 
and  to  unite  in  convoys  for  their  protection  against  corsairs  and  filibusters. 

Even  until  1765,  Spanish  colonial  policy  not  onlv  drove  foreign  ships  from  its  pro- 
vincial coasts  by  armed  vessels  or  '^guardia  costas,"  but  also  forced  its  own  vessels, 
loaded  with  provincial  products,  to  restrict  themselves  to  certain  ports  of  the  mother 
country.  In  early  times  this  commerce  was  limited  to  Seville,  some  50  miles  inland, 
and  north  of  the  seaport  of  Cadiz.  Buckle  writes,  "  Seville,  therefore,  remained  the 
only  port  lor  a  long  time,  until  the  Guadalquivir,  which,  in  the  time  of  the  Emperor 
Charles  V  [1516-'56]  was  navigable  up  to  the  town,  became,  for  large  vessels,  inacces- 
sible, when  the  port  was  removed  to  Cadiz,  from  whence,  at  stated  times  (usually  once 
a  year,  m  September),  a  fleet  sailed  for  Mexico  and  galleons  for  Porto  Bello."  As  is 
well  known,  Cadiz  suftered  earlier  and  more  frequently  during  the  seventeenth  and 
eighteenth  centuries  with  yellow  fever  than  all  other  places  in  Spain,  and  this  fact, 
while  inexplicable  by  those  who  credit  the  spontaneous  local  origin  of  the  disease  isby 
history  readily  explained  as  above  to  those  who  believe  that  yellow  fever  is  portable. 

Some  facts  will  now  be  cited  to  explain  why  Cuba  entered  on  a  period  of  prosperity 
thereby  furnishing  ample  unacclimated  material  for  the  vellow-fever  poison  introduced 
m  1/61,  and  ample  opportunities  both  for  new  importations  and  for  constant  and  ex- 
tensive exportations  of  the  poison. 

The  Spanish  historian,  Pezuela,  in  accord  with  all  other  authorities,  writes:  "An 
event  which  was  apparently  a  misfortune,  the  capture  of  Havana  by  the  Eno-lish 
awakened  the  public  mind.  The  city  was  evacuated  by  them  July  6,  1763,  and  from 
that  time  we  trace  the  first  efforts  of  a  new-born  industry."  During  the  time  of  Eng- 
lish occupation  "  new  life  was  given  to  agriculture  in  Cuba  bv  Engand's  commercial 
activity  and  by  the  desire  to  open  a  new  mart  for  her  African  slave  trade."  Without 
coramerceor  agriculture,  "occupied  chiefly  in  raising  cattle "  and  " in  smugo-Hno- " 
Cuba  required  so  few  African  slaves  that  though  these  were  first  introduced  in  1521 
yet  not  more  than  60,000  had  been  imported  during  the  succeeding  240  years;  while 
during  the  60  years  succeeding  1762,  more  than  400,000  were  imported.  As  slave  labor 
mcreased,  so  did  the  prosperity  of  Cuba  increase  with  unfaltering  step,  until  the  dis- 
astrous insurrection  of  October,  1868,  which,  though  officially  terminated  in  February, 
Cuba^^'^^  a  serious  impediment  to  the  renewal  of  prosperity  in  the  east  of 

Cuba's  progress  has  been  especially  due  to  the  culture  of  sugar,  tobacco,  and  coffee 
ail  the  products  of  slave  labor,  and  all  cultivated  to  so  little  extent  until  after  1762 
Tnat  they  did  not  become  of  gi^eat  commercial  importance  to  foreign  nations  until  the 
Close  ot  the  eighteenth  century.  With  slaves  and  increasing  prosperity  came  thousands 
01  immigrants  from  Spain  and  adventurers  from  every  land,  Spanish  colonists  from 
J^lorida  (ceded  to  Great  Britain  in  1763),  and  many  French  colonists  flying  from  the 
revolution,  1790-1794,  in  San  Domingo. 

enormous  increase  since  1762  m  the  population  of  Cuba,  as 
siio^\  n  m  Chapter  XXV  in  the  statistics  of  its  various  censuses,  is  the  most  important 
F  I'^-ySVi,^  ^^^.''^  .^^^^  progress,  yet  the  following  proofs  are  also  of  interest.  From  1763 
9  nr.o  nnn  ^"^V^^^i^.V  ^"-^^^^  ^^'^  trebled;  in  1764  the  whole  island  did  not  export 
^,000,000  pounds,  while  in  1815  it  exported  85,644,400  pounds.  "In  1764  the  cultiva- 
tion of  coffee  was  not  yet  known ;  in  1815,  from  the  port  of  Havana  alone,  after  the 
liome  demand  had  been  supplied,  918,263  arrobas  [25  pounds  each]  were  exported,  at 
Tue  rate  ot  to  ^/  each  arroba."  Cuba  was  of  so  little  consequence  even  in  1789— 
f^^^^  ^^^^'^  ^^^^^  prosperity— that  the  annual  revenue  derived 

n  ift-o  +  ^'etp  rg^'^fn';?"'®''^*.'^^^  ouly  .$700,000 ;  this  had  increased  in  1824  to  $5,000,000, 
n  ri  .  ?-*^'n  ^'^?^'  ^"^^  reported  to  have  been  in  the  financial  year  1878-'79,  with 
^rn?w  f '"""i  ""'^  ^^^"l  ^  '^'^^'?^  """^'^  ^  $57,838,552.28.  But  slave  labor  and  its 
rH?o  1  li  never  have  yielded  such  remarkable  results  if  Spain  had  not  relieved 
nnn,?+^°  r^^.  colonics  from  some  of  the  intolerable  commercial  restrictions  imposed 
upon  them,  rhe  following  extracts  from  Buckle's  History  of  Civilization  (pp.  9.3-95, 
h t7  ^  ^^^^  some  light  on  this  subject :  vi  i  » 

It  was  also  m  the  reign  of  Charles  III  [1759-1788]  that  the  American  colonies  were, 
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for  the  first  time,  treated  according  to  the  maxims  of  a  wise  and  liberal  policy." 
-  To\vLds  tliis  eid,  and  with  the  object  of  giving  air  play  to  t  ie  growth  of  their 
wealth  he  did  everything  which  the  knowledge  and  resonrces  ot  that  age  allowed 
Mm  to  do  in  1764  he  accomplished  what  was  then  considered  the  great  teat  of  estab- 
Ushino-  every  month  a  regular  commnnication  with  America,  m  order  that  the  reforms 
wMSi^eTroSe^^^^  be  more  easily  introduced  and  the  grievances  of  the  colonies 
Tttenld  ta""^  This  monthly  communication  was  more  especially  between  Cadiz  and 
Havana  In  the  very  next  year,  October  16, 1765,  free  trade  was  conceded  to  the  West 
SdTes  whose  abundant  commodities  were  now,  for  the  first  time,  allowed  to  circulate 
to  theii  own  benefit,  as  well  as  to  the  benefit  of  their  neighbors.  Into  the  colonies 
tenerally^^^^^^^  were  introduced,  many  oppressions  were  removed,  the 

tvmnS%f  officials  was  checked,  and  the  burdens  of  the  peop  e  were  lightened." 
^^^^-nX^in  tCrei^u  of  Charles  III  steps  had  been  taken  towards  the  adoption  of  more 
iSVr^nciXs  in  the  commerce  with  America,  but  in  the  year  1778  a  complete  and 
Sal  cSe  was  introduced.  The  establishment  of  a  free  trade  rapidly  produced 
thf  most  SLTal  cons^  The  export  of  foreign  goods  was  tripled,  of  home 

SodTe  quTtupled,  and  the  returns  from  America  augmented  in  the  astonishing  pro- 
Ption  ol^ne^to  one.    The  produce  of  the  customs 

The  modern  reader  is  apt  to  be  very  much  misled  by  the  expression    tree  tracie 
in  tt:seSSctrau  expression  usedi^  so  -^''ti™ -'J'f 

flpplnres  reneatedlv  in  various  years  subsequent  to.  1765  that  bpam  naa  granieci  iiee 
Se  to  Cuba  But"in  truth,  at  no  period  whatever,  certainly  no  m  1879.  has  Cuba 
ever  enioyed  that  which  modern  political  economists  nnderstand  by  "  free  trade. 
rnnaSy  the  free  trade  which  Buckle  refers  to,  as  granted  m  1765,  was  solely  that 
therSnain  S  removed  the  restrictions  which  confined  the  colonies  m  the  ports  of 
Sna^n  tTcadiz  ancfs^viU  alone."  However,  Pezuela,  while  referring  t^  concessions 
&d  Cuba  in  1765,  so  important  that  marked  P-spenty  foll^^^^^^^^ 
that  it  was  in  1778  that  occurred  "  probably  the  most  nseful  of  all  the  proclamations 
Lsued  bTthe  gow^^  viz,  the  declaration  of  the  liberty  of  commerce  between  the 
PbTf  norts  o^^^^  and  of  America,"  i.  e. ,  of  Spanish  colonies  m  America.  As  adclr- 
??oll  eviLnces  Xthe  limited  significance  of  free  trade  as  applied  to  the  policy  ot 
Spafn,  and  of  the  causes  which  had  so  long  kept  Cubain  a  state  of  lethargy,  the  fol- 

'Tnlf  '"inim  was  Havana,  as  well  as  other  Cuban  ports  declared  open  to  the  coin^ 
mercfof  the  world  in  certain  articles  of  grain  &c.  used  a^s  P^^^^^o^^;''  .^^.^^^ 
See  indio-o,  and  cotton  were  declared  exempt  from  tithes  for  10  years  ;  m  1804  this 
Semptron  was  made  perpetual,  and  was  extended  to  sugar  plantations  then  in  exist- 
^^^^,?*^??I^^18rthe  restrictions  on  and  the  government  monopoly  of  tobacco  were 
Removed  the  trade  opened  to  the  public,  and  from  that  time,  it  may  sai^./^^;^^ 

-Sort/lS^^^^^^ 
nSre^l^a^lt^^^^^^^^^ 

that  si^LT761there^^^^^  greater  dissemination  of  the  poison  thrpugh- 

out  the  island.    TM^  especially  marked  during  the  in^u^^^ 

Ztion  1863-78  when,  in  some  of  these  years,  Spain  traversed  every  part  of  the  island, 
IndTpeciaBy  tiilS^^  department,  with  100,000  soldiers.  None  the  less  county 
to wns  S  viUaiTs  did  in  fornJer  times  generally  escape  the  disease,  and  not  infrequent. 

rsZe  sun  dT  It  i^^  confidently  believed  that  oneof  the  causes  of  this  consists  ill- 
theory  ing  facilities  of  travel,  and  that  this  point  deserves  brief  eonsideration 

^int^P  pari  V  times  the  ordinary  roads  have,  of  course,  been  improved.    But,  ret eiui  g 

^m-nropf^pahlp  for  whccl  Carriages.    The  common  roads  are  little  more  tnanopeu  puj. 

In  some  places  tliey  are  hilly,  stony,  and  dangeroas  in  otheis  they  lia™  ^  <^^P  ^''"^ 

iflfS'Slta^S-'V^ot^^^^^ 

Se-b^^^inl^^^^^^^ 

roads  arc  left,  it  hecomes  a  matter  of  imperative  necessity  to  go  on  horsehack,  as,  by 
'''^rhes"''S'ae.Sl!rsnLtr  of  the  difflcnltles  of  inland  coinninnica- 
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tioum  Cuba,  difficulties  wliicli  extended  to  every  part  of  the  island  until  November 
1837,  when  the  first  railroad  to  Cuba  was  opened  to  travel,  over  the  17  miles  from  Havana 
to  Bejucal.  By  1852  Cuba  had  360  miles  of  railroad,  300  of  these  concentrating  at 
Havana,  and  Pezuela  reports  (p.  359,  v.  2)  that  in  1860  there  were  794  miles.  Com- 
paratively httle  has  been  done  since  1860,  so  that  in  1873  only  829  miles  were  reported 
as  completecL  The  inland  points  most  distantly  connected  are  Paso  Real,  about  25 
miles  eastof  Pmar  del  Rio,  and  Villa  Clara,  and  these  places  are  about  300  miles  dis- 
tant. iTom  this  route  diverge  a  number  of  roads,  chiefly  to  northern  but  some  to 
southern  ports.    In  addition,  there  are  a  few  short  roads  in  the  east. 

It  is  noteworthy  that  throughout  Cuba,  railroad  cars  have  cane  or  wooden  seats 
woodcTi  lattice  windows,  and  are  entirely  destitute  of  upholstery  of  any  kind  even  oi 
a  window  curtain.  ,  ^^kjl 


CHAPTER  XX. 
QUARANTINE  LAW  OF  SPAIN. 

The  following  memorandum  was  kindly  furnished  in  September,  1879,  bv  Dr  Par- 
diuas,  medical  director  of  mihtary  hospitals  at  Havana :  ,    j      .  x-di 

"  The  law  now  enforced  is  the  royal  decree  of  April  17,  1867. 

••  1.  A  clean  bill  of  health  complying  witli  all  legal  requirements,  exempts  a  vessel 
Sr^^fflJ'i r.V^  f'^T'^'^*^^*  1  ^A?ffi«i^ll^  stated  that  no  contagious  diseasl  pre- 
vovni  .  fw^+f      departure ;  that  the  vessel  has  had  no  suspiciout  cases  during  the 
^  ^^^'A  ippected,  is  in  good  hygienic  condition  :  and  thft  on 

arrival  it  is  subjected  to  an  official  visit  and  inspection. 

nflmHflrrSlfn?^"'!^"^?*'?'''  «^        Ottoman  Empire  are  not 

admitted  since  said  ports  have  no  sanitary  service,  to  'free  pratique,'  even  though 
having  clean  bills  of  health.    Such  vessels  are  required  to  pass  8  diys  at  sea  if  thev 
•         a  medical  attendant  on  board,  and  if  they  have  no  such  attendStTlO  days.  ^ 
^3.  Vessels  from  the  Antilles,  Mexico,  Guiana,  and  South  America  are  quarantined 

'  fn'rm.inJf  •  ^7"^     ^^''^         ^^^^^         «f  J^^^^^h  they  are  kept 

m  quarantine  7  c  ays,  the  days  being  counted  for  persons  from  the  day  these  enter 
the  lazaretto,  and  tor  vessels  from  the  day  tlieir  cargo  is  discharged.    But  if  vessels 
,  having  clean  bills  of  health  present  a  bad  hygienic'condition,  giving  cause  foi  sus- 
E\ms  of  hSh^'^   '  ""'"'^'''''^  prescribe!  for  f essels  with  un- 

1        However,  this  law  "has  recently  been  considerably  modified.    For,  durino-  this 
present  season  of  1879,  the  mail  steamers  from  Havanl  to  Santander  U  the  north 
coast  of  Spam,  have  been  subjected  to  only  three  days'  quarantine  for  baggage,  while 
I  passengers  have  been  permitted  to  land  immediately  on  arrival  "  ^feJ'''*^'  ^^i^® 

^  resnecff^f  f\"p'v«?^*  ''''  Tl^  information  than  is  above  stated  has  been  collected 
■  Sfpf  nf       }         T'^  character  of  the  protective  measures  adopted  by  Spain  ;  a 
sub  ect  ot  great  interest,  m  connection  with  the  facts  that  during  centuries  Spain  has 

from  thTp.TT^''^^"^^^^^^  ^^^tfrs;  that  it  has  been 

from  the  earliest  times  frequently  devastated;  that  this  devastation  was  widespread 

pa?a?i?e5rH?^^^^^^  ^'''^  ^^^^  suffeSom 

I  M^^ir^^^^TiSl^rfi^  Gulf  of  Mexicof^om 


CHAPTER  XXI. 


NOTES  ON  THE  PREVALENCE  OF  DENGUE,  CHOLERA,  LEPROSY,  BERI- 
BERI, AND  THE  HORSE  EPIZOOTIC  IN  CUBA.  ' 

DENGUE,  OR      CALENTURA  ROJA." 

out^e  wLTp^lZ^''\?^f''^''^^''-^^^  1^28'        prevailed  through- 

were  fmJJ,d  if  ft™  ]^  ^^^"^  prevailed  as  an  epidemic  from  1865  to  1867.  No  records 
were  lound  of  its  prevalence  subsequently.    (Anales,  pp.  322,  435, 440,  vol.  8, 1871. ) 

ASIATIC  CHOLERA. 

lf«^!l^<?''V"-^l^P-P^''^^^^  i?  Havana  on  February  24,  1833,  and  prevailed  until  1836. 
1867  to  ?oiy^"^*^®^  ^^'^  ^^o^  1S50  to  1856,  and  its  third  and  last  visitation  was  from 
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Virions  reT^orters  of  tlie  first  importation  call  attention  to  tbo  remarkably  insani- 

S  the  breezesllelicions,  and  the  temperature  extremely  agreeable. 


LEPROSY. 


This  disease,  common  among  negroes  Has  long  Prevailed  i^.^ye^'ttlS^^ 

^^Tlf  lt  n?ti™L  Wesent  oTtS  day  ^  were  born  and  had  alwaysreBided 

THfvatf&r^rr^e  Soys  uuJiev  20  /ears  f/f  >  J;"' ^rs  J  "dr.gue.  and  Bur- 

dice  in  Cuba  attributes  the  disease  to  a  pork  diet. 


BERIBERI. 


This  tropical  disease  well  known  in  ^^-^^^^^^^^^^^^l^  t^^Kslr  G— ! 
most  fatal  disease,  next  to  cholera  in  Ceyl»"'  ^j^?^'  '^"aving  been  observed 

was  imported.  Apparently  it  was  "™  »'''*^YoTn  t  last  contradistingnislied  from  other 
andnotgenerally^^^^ 

diseases  With  wliicli  It  iiaa  been  conio^^^  abounded  as  in  the  extreme  western 

ages  in  the  localities  wh^^^^  ^^"ooSS  beet  e^Toy^^^  ^^'^  P^^^^T 

province  of  Pmar  del  Rio.    ^ooiies  naa  ^^"^    ^  ^+       ^n^l  central  departments 

are  not  entirely  exempt.  ^rriT^nr+Pfl  and  communicable  disease,  and 

/afMittys^^^^^^^ 

and  liyg;™!<=.'=°f 't^HnTtrransa^^^^^  diverse  in  some  dietetic  abuse  such  as 

many  physicians  who  n^'J  ™«  J.'^^f;)  j?.;*^^^^^^  of  honey  or  molasses  with  water,  &c. 
the  constant  use  of  nee,  the  habitaal  ™mKing  oi  nun  the  province  of  Matan- 

In  1865  Dr  Dnmont  '^^P"*"^^  ^hfch  won U  iSdica?e  that  during  this 

So^n"?h^re"™r/^^^^^^^^^^^ 
^1rS?l"S^°Si^"rte^d  that  the  dis^^^^^^^^^^^ 

Lrs^rrviri^sf^^^^^ 

ira*»Sa:^nfmrn^  »^       '"^^^  — 
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eight  to  twelve,  in  a  beriberi  district  are  required.  Europeans  are  much  less  liable 
than  the  natives,  but  when  attacked  the  disease  is  more  fatal.  [See  Anales,  vols.  2 
(1866)  and  8  (1871),  and  vol.  2  (1876)  Cronica  Med.  Quir.  de  la  Habana.] 

HORSE  EPIZOOTIC. 

This  disease  prevailed  in  Cuba,  and  especially  in  Havana,  in  1872.  Coughing  and 
catarrhal  symptoms  especially  characterized  the  disease ;  other  symptoms  were  ano- 
rexia, drooping  head  and  ears,  occasional  swelling  of  the  submaxillary  glands,  and  a 
nasal  flux  on  the  second  or  third  day,  which  assumed  a  greenish  color  on  the  fifth  or 
sixth  day.    Some  few  deaths  occurred,  but  these  were  due  to  complications. 

This  disease  was  universally  believed  to  have  been  an  infectious  exotic  disease  im- 
ported from  the  United  States,  where  the  disease  did  exist,  and  from  whence  are  ex- 
ported many  horses  to  Cuba.  It  occurred  first  and  was  most  severe  among  these  im- 
ported horses,  subsequently  attacking  Cuban  horses,  but  was  in  these  apparently, 
milder,  yet  obstinate.    (Anales,  vol.  9,  1872.) 


CHAPTER  XXII. 

ARTIFICIAL  CANALS  AND  OTHER  MEASURES  REQUISITE  TO  RECTIFY 
THE  INSANITARY  CONDITIONS  OF  THE  HARBOR  OF  HAVANA,  BY  COL. 
ALBEAR,  CIVIL  ENGINEER. 

["Real  Acaclemia  de  Ciencias  Medicas,  Fisicas,  y  jS'aturales  de  la  Habana,  Cuba.  Ordinary  public 
session,  beptember  28,  1879."  Eeport  on  the  project  of  a,  drainage  canal  for  the  city  of  Havana  by 
the  meritorious  member,  Don  Francisco  de  Albear  y  Lara;  and  approved  by  the  Academy.]  ' 

Mr.  President  axd  Fellow  Academicians  : 

I.  The  administrator.  Dr.  Don  Jos6  de  Argumosa,  presented  to  the  honorable  council 
of  this  capital  on  the  15th  of  November,  1878,  the  following  motion : 

Hon.  Sir:  I  propose  to  your  excellency  the  execution  of  the  grandest  work  that 
has  ever  been  accomplished  by  any  council.  The  public  health  is  interested  in  it,  and 
It  IS  bound  up  with  the  future  of  the  island,  and  with  the  existence  of  this  city,  over 
whose  interests  we  ought  to  watch.  Two  grave  problems  will  be  solved  satisfactorily 
if  the  work  I  propose  is  accomplished  :  a  considerable  dimunition  in  yellow  fever,  and, 
it  may  be,  its  extinction  as  an  epidemic  in  Havana,  and  the  preservation  of  the  har- 
bor, which  IS  now  advancing,  by  gigantic  strides,  towards  filling  up.  If  we  succeed 
in  destroying  m  their  cradle  the  causes  of  yellow  fever,  commerce  will  increase  be- 
cause the  white  immigration  will  be  greater,  and  we  shall  have  solved,  in  the  best 
possible  manner,  the  social  and  economical  question  of  the  island  of  Cuba,  and  of  its 
agricultural  products.  We  shall  deserve  the  thanks  of  mankind,  because  it  will  not 
be  easy  to  repeat  calamities  like  those  that  have  afflicted  Cadiz,  Barcelona,  and  so. 
many  other  cities;  all  of  which  were  owing  to  ships  proceeding  from  Havana.  All 
the  doctoj-s,  who  have  practiced  here  a  few  years,  agree,  in  sustaining  the  opinion, 
that  trom  the  emanations  of  the  putrid  waters  of  the  harbor  proceeds  the  deleterious 
cause  of  yellow  fever. *  The  harbor  is  the  great  cess-pool  of  the  citv,  of  all  the  subur- 
ban villages  which  suiTound  it,  and  of  the  large  population  living  upon  the  water, 
llic  harbor,  into  which  flows  all  the  garbage,  not  only  of  the  people,  but  also  of  the 
animals  killed  in  the  slaughter-houses,  is  a  great  recipient  of  sediment,  which  is  visibly 
cliniinishing  the  depth  of,  and  will  in  the  end  close  up,  this  precious  harbor,  the  sole 
cause  of  the  prosperity  of  the  city.  The  fact  that  there  is  scarcelv  any  ebb  or  flow  of 
tne  tide  m  these  latitudes  gives  us  no  hope  of  assistance  from  this  source ;  and  the 
plan  01  preserving,  by  means  of  dredging,  what  now  remains  of  the  harbor,  will, 
besides  being  very  difficult,  gravely  affect  the  public  health ;  because  of  the  great  fre- 
quency, and  of  the  grand  scale  of  the  dredging  which  would  be  necessary,  whereby 
vve  snould  be  incessantly  stirring  up  a  great  mass  of  decomposing  organic  matter, 
ihis  danger,  without  doubt,  would  be  certainly  warded  off  by  the  accomplishment  of 
Tne  work  1  propose.  In  order  to  avoid  the  future  ruin  of  this  city,  emporium  of  the 
commerce  ot  the  Antilles,  to  ameliorate  greatly  its  hygienic  conditions,  and  to  lessen 
11  not  to  abolish  yellow  fever,  there  is  one  great  remedy,  the  only  wise  and  durable 
one  wliich  consist^i  m  opening  a  wide  and  deep  canal  from  the  Christiana  Bridge,  or, 
i!:  -^'V  '  l-'"'^  tlie  mouth  of  the  ditch  of  the  slaughter-house,  passing  to  the  east  of 
Iva  «i  the  Infanta  avenue  and  the  Tacon  drive,  and  terminating  at  the 

w+  Lazarus.    This  canal,  establishing  direct  communication  between  the 

•wtom  ot  the  harbor  and  the  sea,  will  establish  a  constant  current  of  the  waters,  with- 

*Tho  reader  will  find  that  the  facts  recorded  in  Chapter  IX  refute  this  view^^E.  CuAlLLlt.  ' 
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out  causing  tliem  to  "be  full  of  sedimeut,  at  least  ouly  partly  full  of  earth  and  garbage 
gathered  f?om  and  sewers.    It  is  true,  that  the  intertropical  currents  have 

not  here  the  strength  nor  the  constancy  of  those  on  the  coast  of  the  rest  of  the  An- 
tmes  hut  there  is  always,  on  our  coast,  enough  motion  of  the  liquid  mass,  first  on 
one  side  and  thel  on  the  other,  to  prevent  the  harbor,  haying  an  issue  through  the 
canaTfrL  filUng  up  within  a  short  time.  This  work,  which  appears  to  be  gigantic 
anrveinostl^^^^^  not  turn  out  to  be  so  for  the  honorable  council,  but  might 
nerhJps  prove  e^en  productive.  The  grounds  through  which  the  canal  would  pass, 
ivided  ?nto  lots,  in  which  dwellings  Snd  warehouses  would  be  built,  and  where  the 
Jhters  and  other  craft  would  comef  would  naturally  increase  their  value  and  enter- 
Ssing  parties  w^^^^^  no  doubt  be  found  who,  to  enhance  the  value  of  lots,  acqiiired 
t  C  prices  on  forcible  expropriation  according  to  law  would  undertake  to  make  all 
these  improvements,  and  the  city  would  find  its  taxable  property  increased  by  that 
much  tSSi  its  purposes,  the  canal  ought  to  be  at  least  12  meters  broad  and  from 
8  to  10  deep  and  its  sides  or  banks  must  be  lined  with  stone  for  the  two  kilometers 
from  the  harbor  to  the  Tacon  drive.  This  stone  can  bo  obtained  m  abundance  from 
the  other  kilometre,  reaching  from  the  Tacon  drive  to  the  San  Lazarus  Creek,  its  sub- 
soil bein-s^^^^^^  conseqliently  this  portion  will  not  require  any  walhng  m.  As 
«u  nlemelitarrw  it  will  be  necessary  afterwards  to  terrace  those  portions  of 
the  shm'es  of  thi  harbor  where  it  is  of  little  depth,  and  where  ;«3^««^^\^^tly  fer- 
nien?ations  are  most  active,  as  in  the  coves  of  Atar6s  and  of  Guasabacoa.  This 
wm  besWes  contributing  to  the  sanitation  of  the  city,  produce,  from  the  gams  of  the 
sw  miXnds  g^^^^^^^^  to  the  State  and  municipality.    In  consequence  of  all 

t  I  havrcxWned,  I  beg  the  honorable  council  to  approve  ot  this  motion  and  I 
soi  -it  foi  it  a  k  nd  reception  by  the  Governor-General  of  the  island,  in  order  that,  after 
havhi^^^^^  and  discussed  by  scientific  societies,  they  may  decide  if  it  be 

i^^nnlv  the  expression  of  a  sterile  good  will,  or  if  it  contain  a  project  as  useful  and  as 
oZ  u^^^^^^  in  case  of  thus  judging  it,  let  it  be  submitted  to  those 

whom  it  may  concern  in  order  that  its  technical  and  economical  points  of  view,  hav- 
ing been  Stained,  contracts  may  be  made  for  letting  out  the  works  at  pubhc  auction. 
"Havana,  November  15,  1878.  ^^^^  ARGTTMOSA." 

Taking  into  consideration  this  proposal,  the  honorable  council  ^f^f^^^^.^^^^  %\l 
the  Governor-General,  who  in  turn  referred  it  to  various  departments  of  the  state,  who 

''K^lnera  W       of  public  works  reported  :  "  In  case  this  njeasure  be  appr^^^^^ 
by  thelocieties  called  upon  to  examine  il.e  Pf  J^^*' ^^^^ 
to  draw  up  the  plan  of  the  work  according  to  existing  regulations.      1  tie  vvar  ije 
pIm  in  conformity  with  the  opinion  of  the  general  ^^^^ '  of  ^^^^^^ 

en o-ineers  reported  '^that  there  is  no  inconvenience  in  studying  the  plan  ot  ttiia 
canLTbut  that  trthe  engineer  charged  with  this  study  there  must  be  added  another 
officer  to  coSe?  the  interest  of  the'fortifications  in  connection  with  the  other  inter- 
ests to  be  served  by  the  project."  The  Naval  Department  at  this  station  reported  that 
'Mt  will  be      kicon^^^^^        to  this  office  to  undertake  the  studies  necessary  to  effect 

^^W?fh  tlTselep^or^^^^^  were  returned  to  the  honorable  council,  which  in  its 

seSon  onKS  seeing,  without  doubt,  that  ^-^^1^^^  ^^^^^^^^^^^ 

on  the  fundament  al  question  whether  the  proposal  was  m  effect  useful  and  f  actjcable. 
a^^reed  to  place  the  project  before  this  academy  for  discussion,  which  has  been  done 

^li'eVo^ljiifsTor^^^^^^^^  project  now  publishes  its  opinion,  which  it 

''TTli'lnl^^^^^  the  Idea  and  proposed 

th";xIc'^itrot^oTt"     is  worthy  of  the highestpraise.  Unfort^^^^^^^^ 
common  as  it  should  be  to  see  the  efforts  of  our  public  ^l^^^'^l^'l^f'^f  ^ 
interest,  and  devoted  exclusively  to  the  good  of  the  ^c^!!^*^;    W^aid  ^f^^^f^ 
benuse  the  idea  of  the  proposed  canal  is  already  old   it  suggested  itse.t  at  tne  enu 
of  X  last  century  to  oL  ^.f  our  military  engineers,  -t  so  m,eh  as 
ameliorating  the  public  health,  but  as  a  means  of  defense  for  this  city         chapter  i 
of  tie  political  elay  on  the  island  of  Cuba,  by  BaronHu™^^^^^^^^ 
menceinent  of  this  century,  we  read  the  fol  owing:  " The  i^^^^^Ji^^^^^". 
have  presented  many  projects  to  the  King,  by  which  they  '  {  Je 

line  of  fortifications  of  Havana.    It  was  proposed  to  make  a        f^^^^^^ /{^^'^^ 
ChaN  rz  lUidge,  near  the  slaughter-house,  as  far  as  ^an  Lazarus  wl  ch  ^^^^ 
in  niakini;-  Havana  an  island.    The  distance  is  something  less  ^\^^;Y^J'f,?^!,^^-f^^^^ 
2,560  yards],  and  already  the  harbor  terminates,  between  the  arsenal  and  I  ort  Atares, 
fn  a  nltural  canal,  whoso  shores  are  covered  with  mangroves  me  ^fVo^t  fic^^^ 

manner  the  citv  will  have,  towards  the  west  on  the  land  side,  a  triple  file  ol  toit-inca 
S^fiiJ^t  the  f^ris  of  Atares  and  of  Principe,  for  the  outside,  placed  on  eminences, 
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theu  tLe  projected  ditcli,  and  finally  the  wall  and  the  old  covered  road  of  the  Conde 
de  Santa  Clara." 

In  onr  day  this  work  is  not  looked  upon  as  a  means  of  defense  for  the  city ;  for  this 
purpose  it  would  be  of  little  or  no  use,  and  probably  would  be  prejudicial  as  an  obsta- 
cle to  the  movement  of  the  active  means  of  defense ;  it  has  to  be  considered  solely  as 
a  civil  work,  under  the  triple  aspect  of  the  practicability  and  cost  of  execution,  the 
advantages  to  the  city  and  to  the  harbor,  and  the  influence  on  public  hygiene.  Let 
us  treat  these  three  points  separately.  But  before  entering  on  the  examination  of  the 
enterprise  which  occupies  us,  it  is  proper  to  point  out  some  dates,  facts,  and  informa- 
tion bearing  on  its  importance  and  magnitude. 

We  do  not  now  propose  to  investigate  what  are  the  means  to  be  used  to  correct  the 
evils  and  injuries  we  have  done  to  the  once  magnificent  harbor  of  Havana,  and  which 
have  come  back  to  us  in  various  ways  to  our  own  great  disadvantage.  For  manv 
years  we  have  been  interesting  ourselves  in  measures  to  improve  Havana,  and  many 
are  the  essays,  memoranda,  and  projects  displayed  and  works  undertaken  with  this 
end  in  view.    Let  us  take  a  short  review  of  these : 

''From  the  beginning  of  the  past  century,"  says  Don  Jose  Maria  de  la  Torre  in  his 
Ancient  and  Modern  Havana,  "there  have  been  boats  for  dredging  the  harbor  In 
the  time  of  the  Marquis  de  la  Torre  (from  1771  to  1777)  there  were  established  six  pon- 
tons or  boats  and  six  lighters;  in  1773  four  more  boats  were  constructed:  in  1833  a 
steamboat  u-as  added,  and  this  has  since  been  replaced  by  others."  The  same  author 
quotes  the  interesting  ''Essay  on  the  Preservation  of  the  Harbor  of  Havana"  pub- 
lished m  Santiago  de  Cuba  in  1852  by  its  author,  Don  Jos6  Gomez  Colon,  and  recom- 
mended another  essay  on  the  same  subject  by  Don  Jose  de  Arazoza  published  in  1816 

During  the  last  twenty-five  years  of  its  existence  the  royal  junta,  for  the  promotion 
ot  the  agriculture  aud  commerce  of  this  island,  presented,  or  there  issued  from  this 
corporation,  some  interesting  works,  and  its  solicitude  for  the  cleaning  of  the  harbor 
was  notorious.  From  that  time  dates  the  establishment  of  a  dredge-boat,  which  has 
been  almost  constantly  at  work  producing  good  results  although  very  inadequate  to 
those  necessary.  o        ^  i 

Besides  the  canal  on  the  west,  from  Taillapiedra  to  San  Lazarus,  with  which  we  anj 
.pist  now  occupied,  another  has  been  proposed  on  the  east  side  of  the  harbor,  from  the 
rnscornia  Creek  to  the  sea,  passing  between  the  forts  of  Cabanas  and  of  No.  4  with 
the  object  of  using  the  lateral  current  of  the  gulf  for  the  cleansing  of  the  harbor 
Ihe  execution  of  this  idea  will  not  lead,  as  we  can  easily  demonstrate,  to  anv  practical 
results  favorable  to  our  harbor. 

A  third  canal  has  also  been  spoken  of  recently,  but  in  such  an  indefinite  manner  that 
It  is  not  possible  to  even  form  a  correct  idea  of  what  is  proposed.  "A  canal  "  thev 
say,  in  the  island  of  Cuba  which  must  be  cut  in  such  manner  as  to  give  free  access 
to  the  waters  of  the  Gulf,  so  that  these  may  enter  into  the  harbor  of  Havana  and  cleanse 
out  the  bottom  of  the  harbor."  It  is  added  that  "  the  canal  is  of  great  importance 
and  that  if  the  sea  could  regularly  wash  out  the  harbor  of  Havana,  this  city  would 
be  freed  from  yellow  fever."  It  is  not  possible  to  take  into  consideration  an  idea 
3xpressed  in  such  a  vague  and  confused  manner.  The  execution  of  this  idea  is  impos- 
sible; it  would  give  results  opposed  to  those  desired  to  be  obtained,  and  would  be  a 
tniserable  inaitation  of  water-works,  by  means  of  locks  and  sweeping  currents,  used  in 
oQany  artificial  harbors,  with  a  narrow  entrance,  at  places  where  the  tides  are  hmh  • 
out  such  works  are  inapplicable  to  the  harbor  of  Havana.  ' 

It  has  also  been  proposed  to  introduce  the  river  Almendares  into  the  harbor  with 
he  object  of  using  its  current  to  wash  out  of  the  harbor  the  sediment  at  the  bottom 
Leaving  the  ground  free  to  our  associate,  Senor  Paradela,  who  proposes,  with  good 
lata  and  with  his  usual  ability,  to  examine  leisurely  this  and  the  other  ideas  brought 
orward,  we  will  only  say  that  having  to  do  with  a  river  whose  volume  does  not  ordi- 
lanly  exceed  4  to  5  cubic  meters  a  second,  we  can  place  the  Almendares  in  the  same 
uass,  as  to  the  effects  of  its  current  in  the  harbor,  as  the  rivers  Luyano  and  Martin 
erez,  with  which  we  will  later  occupy  ourselves. 

the  happiest  ideas,  with  this  end  in  view  and  to  prevent  the  future  filling 
•  1  t^^harbor  was  the  idea  presented  by  Don  Erminio  Ley  va,  who  proposed  to  make 
J  railroad  from  Regla  to  Taillapiedra  on  the  shore  of  the  harbor,  filling  up  the  marshv 
)laces  on  the  land  side,  and  without  excavating  the  lower  places  on  the  water  side. 
L  nis  Idea  appears  practicable  to  us,  and  is  at  least  worthy  of  consideration ;  but  it  is 
n^alf.  part  of  the  harbor,  and  even  for  this  it  is  nothing  more  than  oue 

Srr^        «^Ptible  of  impros'ement,  among  other  measures  which  ought  to  be  con- 
Klered  for  the  general  reform  of  the  city  and  of  its  harbor. 

Many  and  excellent  are  the  plans  we  have  of  the  harbor  of  Havana ;  the  maioritv 
LfnT  with  the  object  of  studying  the  progress  of  the  filling  up  of  the 

e  Sn^'Jl  of  preventing  it.    Among  these,  that  of  Col.  D.  Juan  Alvarez 

Tn  ift-?^  '     '  eighteen  years  ago,  deserves  to  be  mentioned. 

hfharbo^T^^'^P'^'T'  estimation  a  most  advantageous  one,  to  cleanse 

,  Ue  harbor  ^^  as  offered  ;  with  tins  object  in  view  the  supreme  government  ordered  an 
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m  -oi  ,.ar.nr+  nf  it,  to  be  made,    This  was  done  with  admirable  clearness  and  e^&ct- 
^^.tt  oTM^^^^^^  Senor  Paradela.    He  submitted  his  report  to  the 

ness  "y.^P^^''"";  iia^T^enini  to  sueeest  that  a  meter  should  be  added  to  the  depths 
rorseVby  lefi^^^^^^^  Pl^^  ^ent  back  through  the  same  circle 

Sr^^roceedfngs  a^  on  y  passed  as  approved  five  or  six  months  ago.  Accordmg 

?o  tWs  plan  for  charing  the^  harbor,  the  total  volume  of  sediment  to  bo  carried  oil 
mounts Cto  neariy  cubic  meters,  and  its  cost  to  about  $4,750,000 ;  it  esti- 

mS  that  to  do  the  cieansing  it  will  take  twenty  years,  and  need  three  trains  lor 

'Telus  a^so  recaU^^^^^^^  excellent  works  presented  to  this  academy  T;y  some 

of  i?s  members  which^e^    directly  or  indirectly  to  the  bad  condition  of  the  liaibor 
AmonJ^Tem  w7note  some  by  our  celebrated  hygienist,  Dr.  Ambrosio  Gonzales  del 
vX^somrbT  oSr  corresponding  member,  Mr.  Dumont ;  some  by  the  Mos  Honor- 
able Vjos^^^^  la  Luz  Hernandez;  some  by  the  distingmshed  Dr.  Luis  McCow  e> 
and  the' extended  and  searching  esky  of  our  illustrious  member,  the  engineer  Don 

Wtene         esSly  ^^^^^^  condition  of  onr  harbor.    We  n,ay  have  needed 

*  rS  derervo  cofsW^^^^  and  respect,  hecanse  they,  treat  of  the  life  of  Havana 
?hev  are  the  expressions,  more  or  less  vehement  ot  an  impenons  necessity  ,  they  au 

''^drr^^^^s^hlv^^^^ 

£ESi»i:-^^^ 

l  e  reclpiturated  here  the  mnltitude  of  facts  which  come  forc.bly  l'"^'"  " 
Son  to  our  minds  crowding  themselves  there,  each  one  bringing  its  hard  ""d  '"S  '  ' 
fTprrf  ofTC  sad  t?nth,  °We  will  only  allow  onrselves  to  "''I'cate  some  of  the  prin- 

;'ii?ravrab?ntt,00™0?0:?cSmc^^^^^^^^^^  each  year ;  of  which  .nantity 

it  ^fflcnU  hTwev~tTt  may  be  desired,  to  calenlate  with  any  exactitnde  the 
di  tr  b" f  theS  that  which  flows  on      surface  evapo  a^ 

iVfiltration  absorotioi  by  the  ground,  and  the  necessities  of  animal  and  vegeta 

tTdwell  F^T  nfitl  S^^h  mo'e  S c'nlt,  bJcanse  we  <H'''"^-l~tribut?on 
nartrcular  case  experiments  which  in  some  measure  would  determine  the  di^tr  butron 
^f  orr"n-feli,  ami  hence  we  can  only  proceed  by  indnetions  more  or  less  appioxima 
tive  Ind  hy  comparisons  with  observations  taken  in  other  localities.    Bnt  this  com 

observations  lasted  three  years,  about  25  per  cent,  ot  the  total  rain  i^^^^  ^ 

ma?l%ey  cak^^^^^^^^  one-third  of  the  whole  rain-fall  e-xpoi^t^^^^^^^^^  ^^^^ 
the  nutrition  of  plants  ;  another  third  runs  into  the  rivers  and  ^  >f  f'^,,^^ 
maining  third  siiiks  into  the  ground.    The  same  variations  ^ "^^^^^^^^^  ^^^^^ 

France^Italy,  and  the  United  States.    The  same  quantity  is  cons.iuK  cl  l)>  (  n  .tl'oi.n 
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and  by  animal  and  vegetable  life,  and  so  we  can  prove  tlie  quantities  consumed  by  all 
the  causes  togetber. 

From  the  multitude  of  reports  given  in  Ms  excellent  work  by  Mr.  Beardmore  we 
may  conclude  that  the  proportion  between  the  water  running  into  the  rivers  and 
brooks,  and  that  lost  by  evaporation,  infiltration,  vegetation,  &c.,  varies  from  one- 
third  to  four-fifths.  Mr.  Hawkesley  gives  as  a  mean  average  43  per  cent. ;  Mr.  Stirrat 
after  three  years  of  experiments  at  Paisley,  67  per  cent.  In  Madison  County,  New 
York,  some  very  delicate  experiments  have  been  made,  which  have  placed  this  pro- 
portion at  66  and  50  per  cent.,  and  in  Albany  it  has  varied  from  33.6  to  82.6  per  cent 
The  great  American  engineer.  General  GiUmore,  in  his  plan  to  ameliorate  the  channei 
entrance  into  Charleston,  calculated  that  one-half  the  rainfall  would  find  its  way  into 
that  harbor.  A  multitude  of  reports  in  France  will  show  the  same  variations  •  we  will 
only  quote  Jarey,  who  declares  that  only  one-half  the  rainfall  can  be  relied  on  for  the 
tormation  of  artificial  fountains.  Bobine.  in  his  article,  "  The  Watering  of  the  Globe  " 
and  Freycinet,  in  his  valuable  work  on  the  "Sanitation  of  Cities,"  are  of  the  same 
opinion.  ' 

But  why  tire  ourselves  in  going  over  the  numerous  reports  made  in  other  countries 
if  the  problems  they  solve  are  exclusively  geographical,  sectional,  and  even  of  small 
and  circumscribed  localities?  There  are,  without  doubt,  some  points  of  comparison 
between  those  we  have  selected  as  having  most  analogy  with  our  particular  case,  and 
these  will  help  to  an  approximate  solution  of  our  case  by  means  of  the  following  con- 
siderations :  * 

Abundance  and  contlmiity  of  rain.— The  dmeience  between  ourselves  and  the  coun- 
tries named  is  seen  at  a  glance,  but  as  happens  in  them  so  we  observe  that  the  little 
showers  of  the  dry  season,  and  even  the  first  of  the  rainy  season,  are  entirely  used  up 
by  evaporation  and  infiltration.  We  ought  not  really  to  count  on  for  our  purpose  any 
other  time  than  that  when  the  rainy  season  has  well  begun  and  when  there  is  a  super- 
fluity of  water  to  run  over  the  surface  of  the  earth  and  so  reach  the  harbor,  in  addition 
to  the  usual  quantity  which  the  rivers  and  brooks  empty  into  it. 

Evaporation  and  vegetable  absorption.— The  results  of  the  experiments  made  in  our 
olhces  and  observatories  are  well  known  as  to  the  quantity  of  water  evaporated,  but 
this  IS  not  enough  for  our  object.  More  than  3,500  hectares  [8,645  acres]  of  the  basin 
ot  Havana  are  covered  with  vegetation,  generally  poor  and  scrubby.  In  the  places 
destitute  of  trees,  places  which  are  very  numerous  in  our  basin,  the  evaporation  is 
much  greater  than  elsewhere— a  fact  agreeing  with  general  observations  and  with 
those  presented  at  the  last  Paris  Exposition  by  Messrs.  Mathieu  and  Fautrat  who 
demonstrated  that  in  open  ground  the  evaporation  is  three  times  as  great  as  in  forest 
.and.  The  great  amount  of  water  sucked  up  by  plants  in  our  country  is  well  known 
Out  supposing  that  it  were  only  6,000  cubic  meters  to  every  hectare,  the  quantity 
taken  up  by  plants  in  one  year— a  quantity  that  does  not  vary  much  from  the  obsef- 
yf*'S^^o/S^"Ssure  and  Hales-we  would  here  have  consumed  on  the  3,500  hectares 
^4,000,000  of  cubic  meters,  or  more  than  the  third  part  of  the  rainfall,  without  count- 
ing any  loss  by  evaporation.  Stephenson  and  other  English  engineers  and  physicists 
calculate,  as  we  have  already  seen,  on  one-third  of  the  rainfall  beini?  consumed  by 
v  egetable  life  and  evaporation. 

Permeability  of  the  soil  and  slopes  of  the  lands.— Those  circumstances  which  influence 
principally  the  solution  we  seek  relate,  in  the  first  place,  to  the  penetration  of  Avater 
md  to  the  system  of  rivers ;  and,  in  the  second  place,  to  the  velocity  of  the  currents 
lud  their  strength.  Thus,  m  the  porous  lands,  such  as  the  limestones  and  sandstones, 
he  rise  of  the  rivers  is  small  and  the  waters  but  little  muddy,  while  in  the  imperme- 
11  f  Y/l  •  ^^®T?^.^^^7  or  rocky  formation,  the  rise  is  great,  of  short  duration,  and 
ull  ot  d6bris.  But  when  the  slope  is  very  great  it  gives  the  current  an  additional 
orce,  so  violent  at  times  that  even  in  porous  lands  the  rivers  become  impetuous  tor- 
ents,  which  sweep  otf  and  drag  away  any  loose  material  they  may  meet  on  their  way 
'  ^^^^'^^  ^^"^^^  wanting,  or  if  both  causes  occur  at  the  same  time  to 
.roduce  the  currents,  the  eifects  are  extraordinarily  distinct.  France  presents  a  not- 
-i3Je  example  of  this  difference  and  of  these  influences.  The  Somme,  which  flows 
atn  some  slight  inclination  through  porous  lands,  does  not  rise  more  than  one-third, 
nn.^""?  i'  ^'g^e^^than  Its  usual  level,  while  the  Loire,  which  runs  over  a  soil  almost 
nperraeable,  and  has  its  source  m  high  lands  and  receives  its  upper  afiSuents  from 
(^y  steep  slopes,  swells  at  its  rise  to  400  times  its  ordinary  volume,  or,  relatively  100 
iraes  more  than  the  Somme.  '  ' 

rfllin^''"n  '""^^  a  gepgraphical  or  topographical  description  of  the  basin  of 

wlr'i  2'  1^    ''^   ""^"^  "'m^^^  ^^"^^^  learned  and  talented  inspector  of  mines,  Don 

'  ^wZr^n^n'^'l'       7.-^]  """^  ^^'^  P^"^*  '^1^'^*  ^«  necessary  for  our  discussion,  fol- 

)W  ng  partly  Senor  Cia's  authority.  ' 

ted  Jbo'Tlw"^'/? ^''a?^'^  "^r^?'?^  encircles  the  basin  of  Havana,  on  which  are  situ- 
Uh    Tn  nil  1  ^^^^^^'/^^'i"^' C^abanas,  and  No.  4,  begins  on  the  tops  of  the  lin.estone 

0  shor      Vf    I  ''''*?i*  ^^^^^^^^  lit^^^^  ^^^^^^^^  from 

10  siKm  .    Jt  tollous  tli(;  same  direction  towards  the  east,  but  leaves  tho  shore  more 
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and  more,  until  it  readies  the  south  of  Guanabacoa  and  about  a  kilometer  aiid  a  half 
rSeariy  oie  mile]  from  tbe  barbor  it  bends  towards  the  north  leaving  at  its  left  the 
valley  of  Coiimar.  Already,  before  reaching  this  point  of  change  of  direction,  as 
loon  as  the  level ^  Fort  No.  4  is  passed  the  soil  begius  to  be  more  clayc^y,.  varying 
from  almost  pure  limestone  to  regular  clay  banks.  There  crop  up  afterwards,  m  Regla 
Guanaracoa^and  the  intermediate  neighborhood^  ^ 
this  is  followed  by  the  ophitic  hills,  which  continue  around  the  harbor.  The  dn  ide, 
cont  111  ^n- towards  the  south,  leases  the  harbor  more  and  more,  until  it  reaches  a 
ki?omeTerltree-fi^^^    of  a  mile]  beyond  San  Miguel,  where  it  encircles  the  valley 

5  kOometers,  or  3  miles,  wide)  of  the  river  Guanabacoa.  Here  the  divide  is,  on  its 
lower  s  de  made  up  of  mixed  formations  of  tertiary  lime  rocks  and  of  serpentine, 

re  those  if  Regla  and  of  Guanabacoa,  while  the  rest  of  the  valley  is  of  lime  banks 
and  rclardep?sits,  with  some  marl.  These  same  format  ons  make  the  ^^^^^^  f  the 
?iver  Luyano,  which  traverses  in  its  course  a  little  more  than  4  kilometers.  The  di- 
vide afler  closing  up  toward  the  south  of  the  valley  of  the  Guanabacoa  and  of  the 
Luyino  sweeps  towards  the  northeast  ^o-^/he  hills  of  Calvari 

Tesus  del  Monte,  Incela,  and  Palatino,  which  give  birth  to  the  glens  ot  the  V  aliente 
and  of  tL  Aqua  Dulce  Creeks,  which  empty  into  the  cove  of  A  ares  after  runnnig 
about  3  kilometers  through  ground  abounding  in  chalk  and  clay  deposits.  Innally  it 
changes  tow^?ds  the  north,  passing  the  marl  hills  of  El  Cerro,  those  of  tlie  Jesuits 
anfo'f  ArasTegui,  keepiug  about  3  kilometers  from  the  harbor  until,  turmug  towards 
?he  east  at  thi  last  bridge  built  by  Charles  HI,  it  goes  on  and  terminates  at  the  for 
of  the  Punta,  surrounding  the  chalky  plain  on  which  are  built  this  last  foit  and  the 

""'in  general,  the  soil  seems  of  tertiary  chalky  formations  rising  ^he  west  by  a 
cropping  out  of  the  surpentine  rocks  without  any  stratification,  and  very  flawy, 
wE  tfansition  is  plain  it  some  points  and  hidden  at  others  by  the  marl  th^ 
and  the  veo-etable  earths:  so  that  at  the  southern  extremity  of  the  harboi,  at  Gai- 
cin  ,  and  at  other  points,  the  soil  seems  a  quaternary  formation  Thus  it  is  seeji 
that  soils  of  all  classes  abound,  porous  and  non-porous,  although  tho  first  class  pic- 
dominates  But  the  culminatiAg  fact  is  the  great  slope  of  the  land,  favorable  to  the 
rZd  running  off  of  the  water,  diminishing  the  absorpti^on  and  evaporation,  and  m- 
c?easino-  the  debris.  The  divide  crosses  the  summits  of  the  heights  and  hills  at  about 
S  or  50  meters  [131  to  164  feet]  of  elevation,  which  is  only  at  one  point  as  distant  as 
fkiWrrs  from  the  harbor,  and  is  at  a  still  less  distance  m  the  rest  of  its  course; 
this  causes  the  currents  to  become  torrent-like  during  the  heavy  rams. 

Noting  all  the  local  circumstances,  and  the  facts  observed  m  like  regions,  we  wi 
have  mifch  difficulty  in  making  out  43  per  cent,  as  the  maximum  ^antity  of  rainfall 
whieb  reaches  the  harbor  by  the  rivers  and  the  draining  of  the  lands.  If  to  the  ^S.a 
m&o\'tM^^^^^^  w^ich  is  43  per  cent  of  the  f '000,000  of  rainfal^^^^^^  a  yew 
we  add  the  actual  supply  of  all  other  water,  the  greater  part  of  which  goes  to  the 
harbor,  we  can  establish  approximately  that  there  enter  into  the  harbor,  as  an  actual 
annual  supply  and  as  its  maximum,  32,500,000  cubic  meters  f^^^lf^-J^}^  ^^^^l 
tity  of  water,  almost  equal  to  what  is  contained  in  the  harbor  from  the  mouth  at  the 
mLo,  produces  d6bris'and  sediment  enough  to  expla  n  the  condition  of  our  haibor 
From  the  many  calculations  we  have  before  us,  as  to  the  quantity  of  matter  held  m 
solution  in  runnino-  water,  we  will  use  some  which  we  believe  we  can  rely  on.  Cap- 
S  Sv™h^^^^^  official  reports,  calculates  100  grains  of  matter  «  the  impem^ 
gallon  in  the  turbid  waters  which  empty  into  the  Thames ;  this  is  equal  to  1,429  milU^ 
Srams  to  the  liter.  Professor  Williamson  says  151^  grains  to  the  gallon  ^l^^c  makes 
the  proportion  2,165  milligrams  to  the  liter.  Messrs  Humphreys  and  Abbot  not  con^ 
trad  cted  by  Eads,  say  that  as  much  as  650  grains  of  matter  to  t^J^  cubic  foot  a  e  h^^^^^ 
in  suspension  in  the  high  waters  of  the  Mississippi,  which  amounts  to  1,471  mil  igrams 
to  Siter.    In  the  canal  which  carries  the  waters  of  ^v'^^  "^ 

proportion  at  the  muddy  season  is  as  high  as  4  grams  to  the  litei  /fo^  ^;™"' 
experiments  which  we  have  had  made  on  the  waters  of  the  Luyano,  the  Almen  lares 
and™  Zanja,  when  swollen  by  the  rain  we  find  that  the  ^^^^^ti  ^  «f  ^ 
in  solution  varies  from  1,000  to  6,350  milligrams  to  the  liter.  ^'«tw  thstandiug^^^^^^^^ 
taking  2,300  as  an  average  mean,  which  isnearer  to  the  average  ^^ts  of  the  gieater 
number  of  experiments,  we  can  safely  say  that  the  quantity  f  P^f  Jak^^^  ^'^^  S 
harbor  by  the  rain  is  74,750  cubic  meters  a  year.  To  this  quantity  we  must  add  the 
products  of  sewers  and  of  the  washings  of  streets,  which  employ  <ii^ectly  into  the^^^^^^^^ 
bor.  The  tables  published  by  Professor  Way,  the  results  of  his  analyf »  ^f  l'l!'^ 
water  in  the  rainy  season  in  the  principal  streets  of  London  which  he  classifies  accoia 
ing  to  i)avomentind  amount  of  trafiic,  demonstrate  that  the  washings  of  the  most 
traveled  macadamized  streets,  and  even  of  those  curbed  with  S/'^f  te^^^^i^  "^^^^^^ 
tion  as  much  matter  as  that  from  the  dirtiest  sewers  In  Oxford  street  for  example, 
on  the  macadamized  portion,  the  water  carries  8,358  milligrams,  and  the  f  anite 
curbed  portion  11,622  milligrams  to  the  liter,  the  one-third  part  m  both  cases  of  ai^ 
solved  Aattor  and  the  other  two-thirds  being  of  matter  held  m  suspension.    We  believe 
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hat  lor  that  part  of  Havaua  which  drains  into  tlie  harbor,  aud  for  Eegla,  from  wliich 
i.imally  flow  about  7,000,000  cubic  meters  of  water,  we  ought  to  treble  the  amount 
taken  for  the  uninhabited  districts,  which,  give  about  1,350  cubic  meters  more  of  de- 
posit, to  be  added  to  the  88,500  cubic  meters  that  we  estimated  by  calculation.  Let 
us  add  to  tliis  the  amount  brought  by  the  6,000  ships  which  enter  the  port  annually, 
of  winch  2,000  merely  touch  here,  and  which  amount  we  cannot  put  down  lower  than 
8,000  cubic  meters,  and  that  which  comes  from  the  stationary  vessels,  from  the  forts 
aud  even  from  the  tides,  and  our  tigm-es  swell  to  100,000  cubic  meters  of  sediment  per 
year,  which  we  find  is  proved  by  comparing  the  soundings  taken  at  different  epochs.* 

This  great  quantity  of  sediment  ought  not  to  astonish  as,  when  we  keep  in  mind  the 
rapidity  with  which  bottoms  are  filled  up  in  harbors  where  rivers  of  any  size  empty. 
\enice  communicates  with  the  sea  by  five  arms  or  navigable  canals,  and  from  the 
most  remote  times  the  Brenta  emptied  to  the  south  of  Chioggia  without  damao-ino- 
the  harbor.  But  in  order  to  avoid  the  destruction  which  its  spring  floods  caused  in 
the  fields,  it  was  resolved,  about  forty  years  ago,  to  make  it  empty  into  the  laro-e 
lake  where  the  harbor  is ;  this  immediately  began  to  fill  up  rapidlv,  so  that  already 
It  is  difficult  for  steamers  to  pass  into  the  fine  Lido  Canal.  It'is  calculated  that 
about  300,000  tons  of  deposit  a  year  reaches  the  Thames  at  London,  an  immense  quan- 
tity for  a  river  whose  volume  at  low  water  does  not  exceed  one  to  two  thirds  of  a 
milhon  cubic  meters.  From  the  diagram  published  bv  Mr.  Eads,  of  the  flow  of  the 
waters  of  the  Mississippi,  we  find  that  at  Columbus,  900  miles  from  its  mouth  and  the 
sea,  during  nineteen  weeks,  counted  from  the  middle  of  March  to  the  end  of  June 
1858,  the  great  ''Father  of  Waters"  carried  about  20,000  liters  of  matter  in  suspen- 
sion per  second,  or  nearly  1,250,000  of  cubic  meters  per  day.  a  quantity  sufficient  to 
clo^e  up  and  fill  with  earth  in  twenty  days  what  remains  to  us  of  the  harbor  of  Havana 

The  effect  on  our  harbor  of  the  deposit  from  the  rain-fall  can  be  condensed  into  the 
significant  figures  which  we  are  goiug  to  present. 

The  harbor,  whose  total  extent,  including  the  entrance  channel,  is  about  1,000  hec- 
tares [2  470  acres],  is  to-day  reduced  to  820  [2,005  acres],  taking  as  limits  the  hard 
beach ;  but  if  we  consider,  as  we  ought,  only  that  part  occupied  by  the  water,  this  ex- 
tent IS  reduced  to  600  hectares  [1,482  acres]  ;  thus  the  extent  of  the  220  remainino- 
hectares  [543  acres],  or  more  than  one-fourth  of  what  ought  to  be  the  harbor,  is 
made  land,  for  the  most  part  a  swamp,  more  or  less  dangerous  and  poisonous.  lu 
order  to  show  the  result  as  to  the  whole  harbor,  we  may  add  that  the  whole  extent  cov- 
ered by  water  over  8  meters  [26ifeet]  deep,  is  actually  reduced  to  150  hectares  [370 
acres],  or  the  one-fourth  of  the  space  occupied  by  the  water.  The  hard  beach,  which 
ought  to  be  the  hmit  of  the  harbor,  of  820  hectare^  is  about  30  kilometers  [18^  miles] 
around,  but  the  true  shore,  the  actual  bounds  of  the  water,  is  only  22  kilometres  [  13^ 
miles],  of  which  more  than  the  tliird  part  is  inaccessible  marsh,  and  there  onlv 
remams  about  14  kilometers  [8|  miles],  less  than  half  of  the  to-tal  length,  more  or 
less  protected  and  accessible.  We  may  add  that  the  circumference  of  the  space  over 
8  meters  deep  is  reduced  to  10  kilometers,  or  6]  miles.  The  figures  we  have  iust 
been  giving  are  only  too  eloquent,  and  after  giving  them  it  is  useless  to  dwell  on  them 

It  results  Irom  all  we  have  shown  that  even  if  the  annual  quantity  of  sediment 
emptied  into  the  harbor  amounts  to  100,000  cubic  meters,  it  will  take  centuries  to 
obstruct  the  harbor  in  such  way  as  to  prevent  the  frequenting  of  it  by  vessels  of 
heavy  tonnage.  We  might  lose  another  one-fourth  part  or  even  another  third  of  our 
harbor,  which  would  take  many  years,  and  despite  all  this  we  would  still  have  a  fine 
port.t 

So,  if  our  data,  calculations,  and  reasoning  are  at  all  near  the  truth,  the  gravity  of 
the  evil  of  which  we  complain  is  not  precisely  that  the  bottom  of  the  harbor  is  fillino- 
up  and  that  the  greater  part  of  its  coves  is  closing  up ;  the  evil,  in  our  opinion,  de''- 
peuds  on  the  nature,  situation,  and  extent  of  the  zone  of  marshes,  swamps,  lagoons, 
I)ools,  and  shallows  which  surround  a  great  portion  of  the  harbor.  There  is  nothing 
wanting  m  these  to  make  them  most  noxious  and  dangerous  to  health.  The  abound- 
ing mass  of  organic  matter,  plants,  and  infinite  infusoria,  whose  rotten  detritus  insen- 
sibly raises  the  bottom  of  the  harbor  and  is  augmented  every  year;  the  alternatino- 
rainy  and  dry  seasons;  the  high  temperature  which  favors  the  production  and  action 
Of  the  pestilential  effluvia  ;  the  mixture  of  fresh  and  salt  water,  both  marshy,  in  which 
takes  idace,  with  greater  strength  than  in  either  alone,  the  formation  and  emission  of 
ueietenous  miasma;  the  situation,  the  greater  part  of  these  marshes  being  to  the 
windward  of  the  city,  so  that  the  miasma  reaches  the  city  with  facility,  because  there 
are  no  woods  to  interrupt  them,  nor  any  elevation  sufficient  to  escape  the  influence  ; 
lor,  as  Dr.  DelValle  has  well  observed,  on  the  authority  of  Metcalf  and  Evans,  atmos- 

mllf^hS  Wr.m^  fff^^^I^l'^^}'^''^  deposits  produced  by  the  rotting  of  marine  plants  and  ani- 
S.e  mSS!  ,  l^  i^^?^""}  importance  in  forming  the  coast.   In  Italy  they  produce  one-half  of 

KiSe  Siew,  187^  land-makmg  zone,  and  in  the  Adriatic  it  is  70  per  cent,  of  it.  (See  Ciald 

douul\?Slt  now^cVn^^  contained  in  the  harbor  at  the  foundation  of  Havana  was  not  more  than 
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pheric  currents  can  transport  miasma  to  considerable  distance,  even  as  far  as  8  kilo- 
meters; and  finally  tlie  mixture  of  drainage  from  dung-liills,  back-yards,  sewers,  and 
slauo-liter-pens.  And,  in  order  that  nothing  should  be  NYantmg  to  complete  it^  malig- 
nity? the  contiguous  aquatic  zone,  which  has  the  bottom  covered  but  slightly  with 
water,  contributes  also  to  the  production  and  emanation  of  miasrna.  Mr.  De  fet.  Venant 
assures  us  that  if  the  constant  depth  of  the  water  is  not  3o  to  40  centimeters  [say  13J 
to  16  inches]  the  action  of  light  and  heat  goes  on  continually,  and  he  demonstrates 
the  greater  advantages  in  this  respect  enjoyed  by  steep  banks  or  at  least  of  l^a^i^s  ot 
sufficient  height  to  destroy  this  action.  In  this  marshy  belt,  m  these  220  hectares 
[543  acres],  of  marsh,  25  or  30  more  [62  to  74  acres]  scarce  y  covered  with  water  is 
where  we  all  see  danger.  Ifc  is  for  this  reason  we  have  said  that  the  dredgmg  of  the 
harbor  is  only  a  part  of  the  work  to  be  done,  and  not  the  greatest  part  nor  the  most 
urgent  of  the  means  to  be  employed  for  the  sanitation  ot  this  city.  The  dredgmg 
deepens  the  bottom  and  forms  a  harbor,  but  does  not  sanitate  the  shores  of  the  coves, 
which  are  the  centers  of  infection;  nor  does  it  prevent  the  incessant  production  of 
deposits  nor  destroy  the  eftect  of  these.  What  good  will  it  do  us  to  produce  a  cur- 
rent in  the  waters  of  the  harbor  and  to  deepen  it,  while  these  marshes  remain  intact, 
increase,  and  every  day  become  more  active  in  their  effects  ?  It  is  necessary,  urgent, 
and  indispensable  to  deepen  the  harbor,  but  it  is  not  less,  but  more  urgent  tosanitate 
its  shores  and  destroy  or  prevent  the  repetition  of  the  evil.  It  would  seem  at  first 
sio-ht,  that  if  we  would  establish  strong  currents  of  clear  water,  starting  from  the 
shores  of  the  coves,  these  would  be  sufficient  to  remove  drag  way  and  carry  off,  to 
some  miles  distant  from  our  port  the  sediment  of  the  harbor,  '^^^/jf*  there  would  fol- 
low in  time  not  o.nly  its  cleansing,  but  also  some  amelioration  of  the  condition  ot  its 
shores.  Without  doubt  this  is  what  the  authors  proposed  to  do  m  those  plans  which 
have  lately  been  laid  before  the  public,  especially  in  the  plan  ot  Dr.  Argumosa. 

Let  us  see,  after  all  the  preceding  facts,  what  will  probably  happen  if  the  canal  pro- 
nosed  by  this  gentleman  were  constructed.  O 

IV  If  the  canal  be  dug  where  easiest  and  most  convenient  it  would  be  3,175  meters 
[3,471  yards]  long  from  the  mouth  of  the  slaughter-house  dram  to  ^be  sea  at  San 
Lazarus.  Its  width,  according  to  Mr.  Argumosa,  would  be  12  meters  [39t  feet],  it^s 
depth  from  8  to  lo'[26  to  33  feet].  Two-thirds  of  its  length,  tlie  embankment  and 
the  canal,  are  to  be  walled  in  with  hewn  stone,  and  the  other  third  being  through 
rock  won  d  not  need  to  be  thus  walled;  and  throughout  the  w^«Jf J^/gt^f  ^^^f^^^^^^^^ 
ino-  wall  is  to  be  2  meters  [6i  feet].  We  calculate  200  meters  width  for  the  land  pur- 
chased  and  fitted  up  on  both  sides  of  the  canal  so  as  to  build  on  it  stores  quays  &c 
to  connect  this  land  witJi  the  villages ;  this  would  give  an  area  of  63i  hectares  I  o 
afford  access  to  the  canal  and  put  it  m  communication  with  the  harbor  it  JoM  U 
positively  necessary  to  continue  the  canal  through  the  low  lands  as  far  as  Paula 
about  2  kilometers; in  order  to  get  a  depth  of  8  meters  Add  to  this  ^^^.^^^^^Vj 
the  many  streets  and  roads  traversed  by  the  canal,  and  the  construction  of  l>ridges  suf- 
ficiently high  to  allow  boats  to  pass  under  them,  though  these  should  be  without 
Chimneys,  or  with  chimneys  having  revolving  caps  These  bridges  would  at  first  he 
twentyf  and  later  the  number  would  be  doubled.  The  cost  of  all  this  ^.^rk  and  of  t^^^^ 
land  purchased  we  calculate  at  about  |7,00C,000,  without  counting  tlie  bmldmg  of 
stores  and  dwellings,  landings  and  other  necessary  appurtenances;  with  tnese  last 
The  sum  would  probably  amount  to  something  like  $9,000  000  We  do  not  l^f  leve  tha 
the  revenues  of  the  canal  and  the  sale  of  the  lands  will  suffice  to  secure  this  capi^^^^^ 
at  a  moderate  interest.  But,  let  us  suppose  all  the  work  done  to  connect  the  harhu 
with  the  sea,  and  the  affairs  in  the  hands  of  a  company,  as  proposed  ^^^.4^- -^S^,?^,^^^' 
let  us  see  what  will  probably  happen  when  once  this  connecting  ^^^^^V/.^^*^^ 

Every  word  is  an  expression  of  an  idea,  and  every  qualifvmg  word  .Refines  m  some 
sense  the  thing  referred  to,  and  attributes  to  it  a  certam  value,    -^lie  expression 
-drainage  canal"  has  been  used  by  Mr.  Argumosa  and  by  others  in  connection  with 
this  enterprise ;  and  the  idea  that  this  expression  cal  s  up  has  brought  with  it  t^e  error 
of  considering 'this  canal  as  a  work  of  the  highest  importance,  ^11^^".,^^^^^^  .^^r^^^^ 
Is  the  proposed  canal  a  drainage  canal?  Willit,  as  such,  contribute  to  t^^e  ameliora^^^^ 
of  the  harbor  of  Havana?    Will  it  produce  the  l^ygienic  advantages  claim^^^^^^^^ 
Mr.  Argumosa?  It  is  easy  to  show  that  it  will  not  and  the  ^^''1%''^^^'^.''^^^^^^^^ 
the  ardent  desire  to  be  useful  to  this  city,  which  idea  has  moved  its  worthy  author  to 
propose  it  in  so  many  eloquent  words.  .  „  ^.^,l«^f^P^{^ble 

^  If,  at  the  extremity  of  the  harbor  of  Havana,  the  water  was  at  a  considerab  e 
height  above  the  level  of  the  sea  at  the  little  bay  of  San  Lazarus  so  tliat  ther^^ouia 
be  dug  a  canal  with  a  steep  descent  from  the  first  point  to  the  second,  we  migh 
unders^tand  the  possibility  of  a  draining  current  ^om  the  harbor,  m  a^^^^^^^  to  what 
would  take  place,  on  the  same  hypothesis,  at  the  mouth  of  the  ^^^^^^^  5^^*  f^^A  th^ 
of  this  kind  happens,  and  as  the  fiarbor  may  be  considered  as  a  continu^^^^^^^^ 
North  Atlantic,  the  canal  in  question  will  do  nothing  J^o^^/^^H^^P^^^^^^^^^ 
munications  between  two  portions  of  the  same  mass  of  water.  Witliout  the  wua^^^ 
the  tides,  and  the  emptying  of  fresh  water  into  the  harbor,  the  canal  and  tlie  sea  uu 
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the  uortb  shore  would  constitute  one  and  the  same  circuit  of  still  water,  which 
Throughout  its  whole  extent  would  keep  at  exactly  tlie  same  level,  hence  there  could 
not  he  any  drainage. 

Now  let  us  examine  how  far  the  slight  alteration  of  the  usual  level  can  influence 
the  motion  of  the  waters  of  the  harbor  and  of  the  canal ;  and  whether  there  be  any 
reasons,  however  slight,  to  suspect  that  there  can  or  will  be  established  anv  current 
whatever,  capable  of  realizing  the  idea  that  the  projected  canal  can  be  of  use  to  drain 
the  harbor  of  Havana.  The  agitation  caused  by  the  wind  on  the  surface  of  the  waters 
IS  proportionate  to  its  violence  and  the  area  open  to  it,  because  its  form  is  very  much 
that  ot  a  circle  of  the  same  superficial  extent ;  the  direction  and  the  inclination  of  the 
wind  IS  also  influenced  by  the  depth  of  the  water  and  the  inclination  and  situation  of 
the  surrounding  land.  In  a  canal  more  than  3  kilometers  long,  and  only  12  meters 
wide,  caged  m,  so  to  speak,  between  high  walls  and  situated  in  the  lowest  land  of 
Havana,  the  action  of  the  wind,  unless  of  extraordinary  violence  and  in  the  same 
direction  as  the  canal,  may  be  considered  as  insignificant.  This  is  not  the  case  in  the 
harbor,  winch  is  almost  as  wide  as  it  is  long,  and  whose  center  spreads  out  an  unob- 
structed liquid  field,  whereon  is  exercised,  almost  freely,  the  whole  strength  of  the 
wind,  which  keeps  the  surface  in  an  almost  constant  state  of  agitation,  which  some- 
times equals  that  of  the  exterior  sea.  The  hurricanes  sometimes  gather  up  and  dash 
on  the  shore  large  masses  of  water,  but  beyond  these  exceptional  cases,  the  winds  onlv 
produce  the  slightest  undulation  of  the  surface,  which  does  not  alter  in  any  wav  the 
general  level.  As  to  the  coves  of  Tallapiedra  and  Atares,  from  which  the  canal  would 
start,  and  which  have  been  so  graphically  described  by  Mr.  de  Pichardo,  they  are  pre- 
cisely, as  observed  and  proved  by  Mr.  de  Paradela,  the  places  in  all  the  harbor  least 
agitated  by  the  winds.  They  are  almost  always  in  perfect  repose.  It  seems  as  if 
the  perfidious  calm  of  their  waters  were  in  proportion  to  the  quantity  of  deadlv  ele- 
ments they  contain  There  is,  then,  nothing  in  the  action  of  the  winds  to  justify  the 
Idea  that  this  canal  would  be  a  drainage  canal. 

In  order  to  be  able  to  appreciate  the  efl-ect  of  the  currents  of  fresh  water  which 
empty  into  the  harbor,  it  would  be  necessary  to  ascertain  with  exactness,  or  to  nearlv 
approximate  the  respective  volumes ;  but  this  not  being  possible  at  present,  we  will 
limit  ourselves  to  an  estimate,  which  cannot  be  very  far  from  the  truth.  There  emptv 
into  the  harbor,  besides  the  Triscornia  and  Marimeleua  creeks,  nearly  always  drv  the 
before-mentioned  rivers,  Guasabacoa,  Martin  Perez,  the  Luyano,  the  Valiente  Creek, 
?T  o  \r  !  1  Carraguao,  united  by  branches  with  the  Zanja  Real,  the  Gi^naga,  and 
from  40  o'no  f n  nn^''^^^  "^^^  season  the  drainage  of  all  these  together  may  amount 
to  from  40,000  to  4o,000  cubic  meters  of  water  a  day,  or  i  cubic  miter  a  second.  The 
harbor,  excluding  the  entrance  channel,  contains  about  30,000,000  cubic  meters,  and 
that  not  only  in  the  dry  season,  but  as  well  in  the  rainy  season,  when  the  volume  of 
fn  Vi^f  r  18  extraordinarily  augmented.    The  effect  on  the  great  mass  of  water 

m  the  harbor  is  the  more  insignificant  from  the  fact  that  the  fresh  waters  float  on  the 
inff  c  '^""^  wafer,  m  consequence  of  being  less  dense,  until  they  are  dissipated  or 
^nht  n^  '^r^'  '°  the  extension  of  the  harbor.  As  to  the  canal,  its  influence  would 
?t  A^?r3.  •T^.l''-  aT^^  quantity  of  water  contained  in  the  canal,  calculating  from 
Inn^  ?      'Il''       ^^^J^^  ^^''^^  ^®  ^00,000  cubic  meters.    The  p'opor- 

amimonT^.l^^^^  T?t'''  ajid  the  mass  contained  in  the  canal  would  be  about 

a  mill  onth  per  second,  and  the  velocity  it  would  give  to  the  waters  of  the  canal  would 
streTm  eTs^wo^^?dll^^  ^P^''^-  J^l'lf  s^PPOsing,  too,  that  all  the  water  of  the  e 
to  Wpri'^^n  nf       V?       "^""^'^^  '^^^^^  positively  will  not  happen  ; 

to  be  certain  of  this,  it  is  only  necessary  to  cast  a  glance  on  the  plan,  and  to  consider 

if  th?s^trtl?''''^,T°'^^^  ^^^^  ^«  the  canal.    The  water 

oi  tnis  last,  tfien,  would  remain  always  permanently  tranquil,  nearlv  all  the  vpiv 
round,  m  spite  of  the  little  rivulets  which  empty  into  the  harbor      ^  ^ 

l.et  us  see  if  we  can  do  better  with  the  efi-ects  of  the  tides.    On  all  the  north  coast 
of  U  f^ef^'o;  r  CayoHueso,  the  Tortugas,  &c.,  the  tides  averag^a  heigh 

W  lUi  \        centimeters.    The  laws  of  the  tides  in  the  harbor  of  Havana,  settled 
jS-Tf-P,^'^''^"'^''^^^  «^  Cuba  in  1860,  give,  as  a  maximum 

^f^.^li^  Capitania  of  the  harbor,  720  millimeters?m 

?de  .t^^W  T""^^  ?f       arsenal  only  557  millimeters,  or  22  inc^r  The  high 

tide  at  the  first  point  is  at  14  minutes  past  eight  o'clock,  and  at  the  second  point  nt 
If  ^  f  V'^lock,  so  that  there  is  a  difierence  of  k  minXs  ifthS 

of  the  tide  along  the  two  kilometers  of  the  shore  of  the  harbor  from  the  Capitania^o 

me' e'rTor  7  Sni?  P  •  '  V  ^t^'-''^^  second  los'ingTes  ^1  ^ 

Shers  '  But  th?.       '"if^"''/^^  ^*  'J^'^^S  tide,  and  proportionately  at  the 

we  can  if  wo  wf Jf  f  P^^^^al  maximum,  and  as  a  general  average  for  the  year 
+1.1  wish,  take  for  our  argument  30  centimeters,  Tabout  12  inches  1  as  h^X 

lls^in^t^Z^'^rli^^^^^  The  velocity 'ort"rrt'^^^ 

t^Vaside  thT«^^^^^^  ^*  which  causes  the  undulation  orrising  of  the  water.  Put- 

Sents  of  the  ?hh^^^^^^  which  does  not  concern  us,  and  attending  only  to  the 

currents  of  the  ebb  and  flow,  we  find  that  constant  observation  of  its  action  in  many 
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ports  sliows  tliat  up  to  a  certain  poiut,  contrary  to  tlie  general  liydronamic  theory,  the 
ilow  is  frequently  more  powerful  and  more  rapid  than  the  ebb.  We  have  not  at  hand 
any  notes  relative  to  this  point  in  our  harbor,  but  let  us  suppose  from  general  observa- 
tions that  the  same  thing  happens  here;  the  progress  and  effects  of  these  currents  are 
easily  explained,  but  the  whole  on  a  scale  proportionate  to  its  smallness. 

As  the  same  volume  of  sea  water  conies  in  with  the  flow  and  goes  out  with  the  ebo, 
it  might  be  believed  that  the  quantity  of  matter  brought  in  by  the  flow  would  all  go 
out  to  the  sea  again  with  the  ebb  without  any  effect  on  the  bottom  of  the  harbor,  but 
this  does  not  really  take  place.  The  entrance  channel  to  our  port  about  1^  kilometers 
(four-fifths  of  a  mile)  in  length,  is  relatively  narrow,  as  it  is  only  250  meters,  or  i/.) 
yards  wide  at  the  Cabelleria  wharf,  diverges,  opens,  spreads,  runs  slo^ver  and  slower, 
depositing  the  matter  with  which  it  is  charged,  making  bars  principally  at  the  place 
opposite  its  entrance  into  the  harbor.  When  the  change  of  tide  takes  place  the  ebb 
acts  in  a  contrary  manner.  At  first  it  runs  slowly  and  softly,  slipping  along  the  bot- 
. tom ;  it  runs  on,  increasing  its  velocity  little  by  little,  flowing  on  all  sides  towards  the 
mouth  removing  much  of  the  deposit  left  by  the  flow  and  taking  more  time  t^h an  the 
flow ;  it  reaches  at  last  the  entrance  channel,  wliere  it  ac(iuires  all  the  rapidity  given 
by  the  difference  of  level  between  the  harbor  and  the  sea.  .  ^  ^ 

The  canal  of  San  Lazarus  once  cut,  the  current  of  the  flow  will  come  into  it  at  the 
same  time  as  at  the  entrance  to  the  harbor,  but  it  will  not  diminish  as  in  the  harbor 
in  consequence  of  the  uniformity  of  the  canal ;  if  it  is  not  accelerated,  at  le^sV*  ™ 
keep  on  running  at  the  same  rate.    In  every  way  the  tide  will  reach  the  creek  through 
the  canal  a  great  deal  sooner  than  it  will  reach  it  by  the  harbor ;  and  it  is  probable 
that  both  currents  will  meet  towards  Cayo  Cruz  [which  is  very  near  the  southern 
extremity  of  the  harbor].    At  the  setting  in  of  the  ebb  the  same  thing  will  happen  as  , 
we  explained  in  reference  to  the  harbor,  only  it  will  acquire  a  great  velocity  while 
still  in  the  canal ;  and  consequently,  the  canal  will  be  of  use  only  to  this  current,  but 
will  not  succeed  in  returning  to  the  sea  all  the  quantity  of  matter  introduced  into  the  . 
creek  by  the  flow-tide.    So  that  if  the  facts  are  verified,  and  we  tliink  they  probably 
can  be,  then  after  constructing  the  canal  it  would  prove  instead  of  an  aid  to  the  I 
cleansing  of  the  harbor  only  one  additional  means  for  the  sea  to  deposit  its  detjitus 
in  it    lliis  effect,  however,  would  be  of  the  slightest  importance  on  account  ot  the  ^ 
narrow  breadth  of  the  canal  and  the  low  height  of  the  tides  ;  the  velocity  of  the  cur-  j 
rent  of  the  descent  in  the  canal  we  can  calculate  at  15  centimeters  per  second.  , 
If  we  set  aside,  as  we  can  do  the  slight  causes  which  prevent  the  absolute  trau-  ; 
ouility  of  the  water,  we  can  consider  the  sea  at  San  Lazarus,  the  harbor,  and  the  canal  ; 
as  one  and  the  same  basin  of  water,  which  by  a  well-known  hydrostatic  law  will  . 
always  maintain  the  same  level.  t  ■  • 

From  these  arguments  we  deduce  the  following  conclusions:  If  the  canal  is  made  , 
nothino-  will  be  effected  except  to  make  the  sea  and  harbor  communicate  by  means  ot 
a  second  mouth  without  changing  the  height  of  the  water  nor  its  motions  "i  t^ie  har- 
bor  except  in  the  slightest  and  in  a  completely  unnoticeable  manner ;  that  it  wouia 
be  improper  to  call  the  canal  a    drainage  canal";  that  on  the  contrary  it  wi  1  form  a  \ 
depot  for  stagnant  water,  with  only  the  slight  movement  imparted  by  the  tjdes  ^ 
Until  now  we  have  set  aside  all  extraordinary  rainfalls  which  happen  during  hum-  ^ 
canes  and  violent  storms.    In  these  cases  the  canal  as  well  as  the  harbor  would  become  j 
a  real  drain  for  the  immense  quantity  of  water  which  would  spread  all  oyer  the  basms 
of  the  affluents  whose  detritus  and  sediment  would  settle  in  it  as  well  as  in  the  harbor, 
filling  up  the  bottom  and  slowly  closing  the  canals.  • 

As  the  wind  cannot  influence  in  an  efificacious  manner  the  water  of  the  canal  nor 
the  slow  motion  of  the  tide  produce  in  it  a  current  of  violence,  its  waters  would  be  m 
.  a  worse  condition  than  those  of  the  harbor ;  the  deposit  from  the  r^^^/^^^^^^^^ 
in  it  on  account  of  its  slight  width  greater  changes  and  its  dep  h  .Y^^^^^  be  dimmis^^^^ 
with  much  o-reater  rapidity;  the  noxious  matter  with  which  its  waters  would  be 
m  xed  wouldTe  prop^^^^^  more  abundant  and  would  make  them  every  day 

more  unhealthy  ;  and  in  a  word,  this  canal,  from  its  situation  m  the  lowest  part  of  the 
ma^sh  and  from  its  narrow  wiclth,  will  acquire  all  the  disadvantages  and  mconvem^^^^^^^ 
ot  an  open  sewer,  without  any  of  its  advantages     For  a  '  ^,^7,^,^],^^ 

the  bottom,  in  the  place  of  this  canal  would  dram  thoroughly  the  high  lands  t^^  . 
waters  would  run  through  it,  and  it  would  besides  be  covered,  so  that  its  emanations 
wo  lid  i7orbe  noxious,  "a  canal,  the  continuation  of  the  miry  bo  torn  of  the  harbor 
which  can  with  reason  be  considered  as  stagnant  water  and  ^^jf^^.^^^l^^J^^^f^^^  *f ' 
deposit  of  nearly  all  the  basin,  lying  between  the  Aroste-ui  Hill,  the  Cerro,  and  the 
r  far  from  contributing  to  amelio^'rate  the  public  health  would,  we  Relieve,  const^ 
Jute  a  new  focus  of  infectTon,  and  the  most  elementary  hygiene  ought  to  proscribe  it 

^^The  wOTk  proposed  also  appears  to  me  impossible  to  be  executed,  economically  speak- ..; 

*  It  is  ne^ry  that  the  velocity  of  a  current  should  be  15  centimeters  pox  second  to  carry  off  par- 
tides  of  coarse,  loose  sand,  and  the  velocity  must  be  double  that  to  wash  off  fine  sand. 
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iug,  prejudicial  to  tlie  defense  of  and  inconvenient  for  fh^.  oU^r  •  i -.  . 

draiutheharbornorcootributetoitscleanlinJsTlm^ 

if iip^lMlsS 

of  good  Avater,  indispensable  base  and  beXn  n o  0^11  i  '^^^^^  abundant  supply 

of  the  cauul  project,  whereas  we  ?on"kler  it  on  he  SAr^   "  " 
as  tlie  ouly  really  useful  and  heueiieial  pmtion  of  theX^i^lsSted 

our  harbor  on  the  greater  part  of  itsSne?ei     W ifh  shallows,  which  bound 

approval  of  this  illustrious  academy  ^  naibor,  and  wortJiy  ot  the 

end;^i;;f  rrX^'/hofettr'^t"'  ^•aTl'l,',  'th*  tuZI?  thet''"^^  "^^Z^,™ 
.sewerage,  and  with  Xr  hy.ieuL^TeaLreJ^b.f^^^^^^^  VossMe  of  underground 

.b"rh„'l;JSuSrve"'ty  ^^^^^^^  •''"■'^?'<'^ "'pp-" 

Ocampo.    He  cazed  orthe  odor^S      1  "  ""'i'^?''  '"""^  charmed  eyes  of  Sebastian  de 

iSSiiiiiiii 

vMeh  we  eout  "...pratl  nr^a^  Jui?f,;:4  and '.^[rf  ^'  ^"'l'*-" 
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theAYOods  and  you  will  fatally  ,^^^^^8?  J,^^  „fi^f^^^^^^^ 
of  the  rains  the  torren^^^^^^^^^ 

the  heights,  the  sterility  ot  the  ^elds  aua  m  extraordinary  efforts,  the  constant 
fatal  chastizing  results  of  such  ^esti  uction.  /^^^^^^^^^^^^^^  in  the  most  civilized 

lahor,  and  the  obstinate  struggle  of  the  art  of  i^^^  ^^^^  ^^^^  p^^.^ 

countries  (great  and  admirable      ^^^jf^^^^^i^V^^^^^^^  and  teach  at  the  same 

position),  procla  m  the  i^^P^.F^^ance  demo^^^^^^^^^  them  anTto  keep  or  restore  their  pro- 
time  the  means  to  preserve  the  lands,  ^^^P/^,^^^^^^^^^  ^^^^  ^^n^i  principal  cause  of  tho 
ductive  qualities.    I*  f  PP^^^f^^^^I^^^^en  t  e  clf^^^^^^^  that  form  the  basin 

tilling  up  of  our  beautiful     ^^^.^^^^^^^^^^^  of  the  woods  that  covered  them 

of  its  aflluents ;  consequently,  the  <^o«^Pl^te  jest^^^^^^^^^      ot  i  ^^^^  ,  to  the  rules  of 

formerly.    We  believe  that  a  wise  f  P\^^^^  ;g;^4X?e  i^^^  principal  meas- 

the  useful  and  at  present  advanced  ^^^"/^^^^^^^^  of  Havana  its  primi- 

ures  on  which  we  should  ^fyf'^^f^"^^^^^  had  done  with 

"^^l^L^^^  '-^^-^^ 

^^S:C?^S:;t  again  and  again  that  no  ^^^^^^^^ Z^^n^ 
harbor,  except  with  the  clause  that  trees  shall  be  planted  on una  ^^^^^^  ^^^^ 

prescribed  by  our  illustrious  unclr  these  conditions  to  the  whole 

possible  in  order  to  extend  ^^^-'IJ^^J'O^^^^^^^^^^  you  perfectly  under- 

S  tSse^t^^^miS^^^  and  p^venting  greatly  i.r 

^^^l  ^?l^llS?e  —  ^J^S^^r^e  of 

1st.  That  the  council  be  informed  t^^^*  ^h^s  academy  b arbor  and 

J^Llii^rv^^^^^^^^^^^  LTE^':.rit!l  as  adv«„us  as  its 

TiroT^eothe.  Land  this  academy  j.^ 
partofthe  project  of  Mr  De  ^^S'i™"  belt  or  low  land 

fection.    This  academy  insists  on  the  ne^^^^^  ^^^^^^^^  „f  d 

Z^Z^nX  iTllr^T^B^'Z  this  shon^^l  he  done  without  stopping 

5,0  pJ/sent  ilieans  employed  i^'^^^^^^^f^^^^  l^l^^^^ it  jndges  it  an  indispen- 
3d.  That  the  academy  akes        "f'.^^f  ""^^^  te  promptly  intro- 

sahle  necessity  for  the  public  l»ealth  that  the  V  iood  system  of 

dnoed  and  amply  '"^tall^tf  ^^jf  and  si^^^^^^^  suppressed; 

This  admirable  '^''^VOvt  Aoes  r.ota^V^2'^^^^        '^rt  "eved  that  the  water  of 
Dr.  Buri;es3  and  some  other.s  to  the  lollowmg  eneoi .         , .  „  .  ,        ,  which  would 

fdrnfesral^ite^Vil^^^U^^ 

fei^d^^t^ome^p'^Sir^^^^^^^^^^  -  Ha.ana. or  be  cau.ht  by. 

■«rin<^-dam  and  conducted  into  the  harbor. 
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CHAPTER  XXIII. 

REPORT  OF  MESSRS.  ARIZA  AND  HERRERA,  THE  OFFICIAL  CIVIL  ENGI- 
NEERS OF  THE  CITY  OF  HAVANA. 

Table  No.  18.— Area  and  elevations  of  36  wards  of  Havana,  with  the  number  of  houses 

and  of  inhabitants. 

A.— HAVANA  (OLD  TOWN). 


Districts, 


First. 


Second. 


Districts. 


First 


Second . 


"Wards. 


Templete  

San  Felipe  

Santo  Cristo  

San  Juan  de  Dios  . . . 
Sto  Angel  


1st.  San  Francisco . 
2d.  Santa  Clara... 
3d,   Santa  Feresa  . . 

4tli.  Paula  

5tli.  San  Tsidro  ... 


Wards. 


Surface  in  square  meters  of— 

1 

I  ^ 
PI 

Wards. 

1 

OS 

<» 
w 
S3 

p< 

0! 

"a 

C3 

«^ 

5S 
"3 

M 

05 

u 

a 

IS 
a 
o 

2 

Surface  in  square  m( 
per  inhabitant. 

101,  230 
115,  700 

99,  000 
171,  850 

99,  260 

32,  400 

68,  830 
115,  700 

94,  000 
167,  500 

99,  260 

176 
313 
396 
301 
427 

2,  700 
3, 150 

3,  810 
3,  810 
3,  770 

37.  50 
36.  73 

25.  98 
45. 10 

26.  32 

5,  000 
4,  350 

587,  040 

41,  750 

545,  290 

1,  613 

17,  240 

34.  05 

96,  000 
143, 100 
127,  800 
108.  200 
139, 100 

sTooo" 

91,  000 
143,  .100 
126,  820 
100,  700 
137,  200 

~1U 
361 
467 
385 

e»ji 

3,340" 

4,  OOO 

5,  720 
3,  580 

6,  000 

28.  74 
35.77 
22.  34 
30.  22 
23.18 

980 
7,  500 
1,  900 

614,  200 

15,  380 

598,  820 

2,  038 

22,  640 

26.  79 

Levels  in  meters. 


1st.  Templete  

2d.   San  Felipe  , 

3d.   Santo  Cristo  

4th.  San  Juan  de  Dios 
5th.  Sto  Angel  

Ist.  San  Francisco  

2d.   Santa  Clara  

3d.   Santa  Fereaa  

4th.  Paula  

5th.  San  Tsidro  


15.  34 
10.6 

9. 62 
12.  65 

8.  82 

10.  68 


17.21 
11.8 
12.  24 
9.  29 
9.  50 


11.10 


3.  00  &  2.  00 

4.  00  &  3.  50 
8.  30  &  7.  00 
3.  50  &  2.  00 
8.  00  &  7.  00 


©  be 


2.  70  &  4  50 
7.  50  &  3.  50 
10.  00  &  8.  00 
5.  50  &  4.  50 
9.  25  &  4.  75 


2.  50 

3.  75 
7.  65 
2.  75 
7.  50 


4.  83 


3.  60 
5.  50 
9.  00 
5,  00 
7.  00 


1.  00  &  1.  00 

3.  00  &  2.  00 

4.  00  &  3.  50 
1.  00  &  1.  00 
3.  50  &  2.  00 


B,bl) 


1.  00 

2.  50 

3.  75 
1.00 
2.  75 


2.  20    3.  515 


6.  02 


1.  00  &  1.  00 
4.  50  &  2.  70 
7.  50  &  3.  50 

2.  00  &  2.  00 
2.  00  &  2.  00 


1.00 
3.  60 
5.  50 
2.  00 
2.  00 


2.  82      4.  42 
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C— HAVANA  (NEW  TOWN). 


Districts. 


Wards. 


Third. 


Fourth 


Fifth 


Surface  in  square  meters  of- 


1st.  Punta . 
2d.  Colon.. 
3d.  Tacon. 
4th.  Marte 


Sixth  . . . . 


1st.  Monserrate  .  - . 

2d.  Dragones  

3d.  Guadahipe  

4th.  San  Leopoldo 


1st.  Arsenal  

2d.  Seiba  

3d.  Jesus  Maria. , 
4th.  Vives  


255,  700 
265, 130 
274,  000 
145,  000 


939,  830 


214,  600 
231, 650 
156,  000 
182, 200 


145,  000 
27,  000 
40,  000 
45,  800 


110,  700 
238,  000 
234,  000 
99,  200 


673 


248 
487 


10, 110 
8, 160 

3,  780 

4,  680 


go 


25.29 
32.49 
72.48 
30.98 


2.57, 


24,  000 
5,  200 
0 

14,  200 


Ist.  San  Nicollas . 

2d.  Penalver  

3d.  Chavez  

4th.  Pilar  

5th.  Atar6s  


784,  450 


43,  400 


303,  000 
112,  800 
144,  700 
101,  200 


25,  000 
0 

53,  700 
0,  750 


682,030  I    2,107  i  26,730  ,  40. 31 

^  ^  25ri 

41.51 
21.91 
30.36 


190,600  i       769  1  8,370 

226,450         454  1  5,580 

156, 000         611  7, 120 

168.000         633  1  6,000 


741,  050  1    2,  467  |  27,  070  ;  2^97 


278,  000 
112, 800 
91,  000 
94,  450 


537  i  .5,140 

625  :  6,455 

334  3,030 

.528  i  4,440 


661,  700 


85,  450 


110,  300 
181,  4.50 
91,  400 
149,  000 
7.57,  500 


0 

38,  300 
17,  500 
94,  000 
535,  000 


570,250  I 


2,  024 


I    1,289,650  j       685, 300 


110,  300 
143, 150 
73, 900 
55,  000 
222,  000 


536 
70i; 
610 
564 
254 


604,350      2,669  J8^360_|_45^ 


19,  065 


58. 94 
17. 47 
47. 75 
22.79 


5,  420 
7,  010 

6,  200 
5,  080 
4,  650 


20.85 
25.89 
14.75 
29.33 
162.68 

"in? 
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Surface  in  square  meters  of— 

1 

u 

CD 

1 

District. 

Wards. 

05 
» 

05 

0)  ■ 

a 

(A 

05 
13 
O 

cS 

1 

> 

m 

a 

«M 
O 

o 

g 

o 
p 

05^ 

© 

Seventh 

1st.  San  Lazaro  

1,  047,  500 
923, 100 
5, 129,  300 
3,  634,  600 

457,  500 
844,  600 
5, 129,  300 
3, 150,  600 

590,  000 
78,  500 

2d.  Pueblo  Nuevo  

399 

7,  740 

185.  27 

3d.  Principe  

463 

5,  937 

155. 48 

4th.  Vedado  

0 

484,  000 

126 

1,  062  4,  867.  00 

216 

1,418 

2,  563.  00 

Ist.  Jesus  del  Monte  

2d.  Luyano   , 

10,  734,  500 

9,  582,  000 

1, 152,  500 

16, 157 

664.  38 

Eighth  

1,353,000 
4,356,700  i 
15,  260,  000 

744,  000 
4,  296,  700 
15,  080,  000 

609,  000 

^978"" 

~59r 

178.19 

3d.  Arroyo-Apolo  

60,  000 
180,  000 

104 

1, 191 

3,  058.  00 

265 

2,  638 

5,  784.  OU 

Xinth  

20,  969,  700 

20, 120,  700 

849,  000 

1,  347 

11,422  J 

L,  835.  00 

Ist.  Villanueva . . . 
2d.  Cerro  

532,  400 
3,  598,  600 

152, 400 
2,  628,  600 

380,  000 

289 

4,  335 

122.  81 

970,  000 

752 

6,  454 

557.  57 

4,131,000  1 

2,  781,  000 

1,  350,  000 

1,041 

10,  789 

383.  00 

Districts. 


Levels  in  meters. 


Wards. 


1st.  Punta  

2d.  Colon  

3d.  Paeon  

4th.  Marte  


15.2 
11.  67 
15.  24 
9.  60 


1st.  Monserrate  . . . 

2d.  Dragones  

3d.  Guadalupe  

4th.  San  Leopold© . 


Ist.  Arsenal.. 

2d.  Seiba  

3d.  Jesus  Maria, 
4th.  Vives  


12. 


10.  88 
12.  29 

11.  05 
9.  47 


10.  97 


9.  57 
10.  32 
9.7 
8. 40 


w 

M.  M. 
5.50  &,  4.00 
9.  00  &   7.  00 
14.75=12.50=10.00 
10.  00  &  14.  50 


8.  50  &  8.  50  8.  50 
16.00  &  14.50  ]5.25 
21.  50  &  16.  00  I  18.  75 

8.50  &   8.50  I  8.50 


33.00  &  10.00 
14.  50  &  13.  00 
5.  00  &   5.  00 
3.  00  &   4.  00 


n.50 
13.  75 
5.  00 
3.  50 


1st.  San  Xicolds. 

2d,  Pefialver  

3d.  Chavez  

4th.  Pilar  

5th.  Atari's  


9. 41 


10. 11 
^.94 

10. 16 
9.  00 

18.  27 


10.  62 


7.  270 


1.  00  &  1.  00 
8.  50  &  8.  50 
8.  50  &  8.  50 
1.  00  &  1.  00 


0.  50  &  0.  50 
4.  75  &  1.  50 
0.  50  &  0.  50 
0.  25  <fc  0.  25 


1.  00 
8.  50 
8.  50 
1.  00 


4.  75 


4.  750 
IL  875 
13.  625 

4.  750 

8.  750 


0.  500  6.  000 

3.125  8.437 

0.  500  2.  750 

0.250  1.875 


12.  00  &   7.  00 
2.3.  50  &  23.  50 
2.50 
3.  .50 
6.  00 


11.00  & 
16.00  & 
11.50  <t. 


8.44 

9.  50 
2.3.  50 
6.  75 
9.  75 
8.  75 

11.65  |. 


1.094'  4.76.^ 


2.  00  &  1.  75 
6.  00  &  6.  00 
0.  70  &  0.  70 
0.  50  &  0.  50 
0.  00  &  0.  00 


1.  875' 
(5.  000 
0.  700 ' 
0.  500, 


5.  687 
14.  750 

3.  725 
5. 125 

4.  375 


1. 815  (•>. 
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Table  No.  18.— Area  and  elevation  of'SQ  wards  of  Havana,  ^c— Continued. 

C— HAYA^^A  (NEW  TOWi^)— Continued^  


Districts. 


Wards. 


Seventli 


Eighth 


1st.  SanL^zaro.... 
2d.  Pueblo  Nuevo 

3d.  Principe  

4th.  Nedado  


Ninth. 


1st.  Jesus  del  Monte 

2d.  Luyan6  

3d.  Arroyo- Apolo  ... 


1st.  Villanueva. 
2d.  Cerro  


Levels  in  meters. 

Average  of  inhabitants 
house. 

03 

'S 

w  ■ 

t 

O  , 

i-H  rrt 

li 

> 

a 

o 

o 

1 

o 

l§ 

2 

1 

o 

> 

a; 

i 

^^ 

c 
> 

< 

10. 40 
12.  82 
8. 42 
6.  56 

If.  M. 
18. 00  &  14. 00 
21*.  00  &  11.  00 
43.  00  &  30.  00 

5.  00  &   4.  00 

16.  00 
16.  00 
36.  50 
4.50 

■ 

1.  00  &  1.  00 
3.  50  &  0.  50 
12. 50  &  3.  50 
0.  50  &  0.  50 

1.  00 

2.  00 
8.  00 
0.  50 

8.  50 
9. 00 
22. 25 
2.  50 

13.  42 

18. 25 

2.  875 

10.  562 

7.  77 
1  11.45 
9.95 

67.00  &  31.50 

49. 25 

0.  50  &  0.  00 

0.  25~ 

~24. 750 
*12.  000 

j  18.375 

8.  47 

15.  00 
8.  58 

2Z50~'^n2.  00 
36.  50  &  22.  00 

'18725 
29. 25 

3.  50  &  3.  00 
7.  00  &  3.  00 

3. 25 
5.  00 

"lO.  75 
17. 12 

10.  35 

tl6. 155 

*  Estimated.         t  Arroyo-Apolo  ward  not  included. 
D._EESUME  OF  HAVANA  (NEW  TOWN). 


26 


Surface  in  meters. 


39,  510,  830 


33,  555,  650 


li 


5, 955, 180       12,  859 


139,  593 


10. 85 


<s  a 


^1 


10. 372 


**"*"'E-KfiSUMfi  OF  THE  DEKSELY  POPULATED  PAET  OF  THE  CITY 
tlnCMes  t.e         seeoM,  tU.a,  ^o^XSi^<^  ' 
Surface  in  square  meters :  4,119,370 

Total  surface   593, 580 

Vacant  spaces  -  -   3, 525, 790 

Occupied  by  houses  and  streets  -  -  *   ^r^Q^  455 

Number  of  inhabitants  -  

Each  inhabitant  has  of—                                                  ^  ^  meters 
Total  surface  -  "  *   do 


30. 188 
25.830 


Space  occupied  by  houses  and  streets  '.'.*.'/.'. V. ....       12, 664 


10.' 


Number  of  houses 

Average  number  of  inhabitants  per  house 
Level  in  meters : 

Heights  

Low  ground  

Average  level  -  ' 

Havana,  September  30,  1879.  axtta^to  ATJTZA 

City  Engineers  of  Havana. 


8.9612 
3. 0533 
0. 007 
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Table  No.  19. — Havana,  Us  surface  and  population. 


Surface  in 
square  meters. 


Inhabitants. 


Surface  per 
inhabitant. 


Part  densely  populated  

Part  sparsely  populated  

Part  consisting  of  vacant  lots 

Total  


4, 119,  370 
5,  571, 100 
31,  021,  600 


136,  455 
43,  018 


30. 188 
129.  50 


40,  712,  070 


179,  473 


.Eejiarks. — Regarding  the  part  densely  populated  see  table  Ko.  10  E. 

The  part  sparsely  populated  consists  of  the  fifth  -ward,  sixth  district,  first  and  second  wards,  and 
parts  of  the  third  and  fouith  wards  of  the  seventh  district,  a  part  only  of  the  third  ward  of  the  eighth 
district,  and  a  part  of  the  second  ward  of  the  ninth  district. — A.  and  H. 

[TThile  Messrs.  Ariza  and  Herrera  specify  in  these  tables  the  total  population  of  Havana  to  be 
179,473  -i-  7.227,  or  li-6,7C0.  one  ofBcial  report  gives  the  same  population  199,082,  and  still  another,  which 
is  believed  to  be  the  more  correct,  gives  the  civil  population  as  195,437.  This  is  increased  by  from 
5,000  ts  20,000  military  and  floating  population. — S.  E.  Chaill6.] 

The  following  is  tlie  iinmLer  of  iubabitauts  and  liouses  in  tlie  suburban  villages  of 
Puentes-Grancles,  Arroyo-Naraujo,  Calvario,  and  Casa-Blanca  ;  though  they  are  witb in 
the  municipal  limits  of  Havana  they  were  not  included  in  the  foregoing  table. 

Inhabitants.  Houses. 

Puentes-Grandes   2,  550  331 

Arroyo-Naraujo   1,822  164 

Calvario   1,210  110 

Casa-Blanca   1,645  144 

Total  ,   7,227  749 

Including  these  figures  there  is  a  total  of  186,700  inhabitants  living  in  17,259  houses 
within  the  corporate  limits  of  Havana.  Estimating  the  military  and  floating  popula- 
tion at  20,000  there  would  be  a  total  of  206,700" inhabitants  in  the  citv. 

Havana,  October  11,  1879. 

ANTONIO  ARIZA, 

ANTONIO  GONZALEZ  Y  HERRERA, 

City  Engineers. 


Table  No.  20. — Population  of  Havana  in  paved  and  nnpaved  streets. 


'Surface  of  paved  streets  in  old  town   127, 700 

Surface  of  paved  streets  in  new  town   124,  800 

Total  surface   252,500 

Population  living  in  paved  streets : 

Old  town   31,540 

New  town   21,  30O 


52,  840 


Inhabitants. 

Proportion  of  in- 
habitants  in 
paved  streets. 

'o 
H 

In  paved 
streets. 

In  unpaved 
streets. 

^Id  town  

39,  880 
96,  575 
43,  018 

31 
21 

,540 
,300 

8,  340 
7.5, 275 
43,  018 

79. 08 
22. 05 

•parsfly  populated  part  of  new  town  

179,  473 

52, 840 

126,  633 

29.44 

Havana,  October  11,  1879. 

A]S^TONIO  ARIZA, 

ANTONIO  GONZALEZ  Y.  HERRERA, 

City  Engineers. 
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Table  No.  21. 
A. -LOW  GEOUNDS  OF  HAVANA. 


Districts. 


First 


Second 
Third.. 


Fourth 
Fifih  .. 


Sixth  . . . 
Sevt'iith 


Wards. 


1st.  Templete  

2d.  San  Felipe  

4th.  San  Juan  de  Dios 

1st.  San  Francisco  

1st.  Piinta  

2d.  Colon  

1st.  Monserrate  

4th.  SanLeopoldo  

1st  Arsenal  

2d.  Seiba  

3d.  Jesus  Maria  

4th.  Vives  

3d.  Cliavez  

4th.  Pilar  

5th.  Atar6s  

]  St.  San  Lazaro  

4th.  Vedado  


Inhabitants. 
Wards.  !  Districts. 


Surfac&in 
meters  in 
districts. 


1,230 
1,290 
2,160 
120 
1,020 
1,423 
1,044 
350 
48 
590 
182 
3,  860 
5,  000 
378 
383 
520 
500 


4,680 

239,  690 

120 

21,  000 

2,443 

214,  000 

1,394  ' 

49,  660 

4,680  , 

200,  600 

5,761 

143,  690 

1,  020  1 

1 

235,  900 

Nu"mber  of 


Wards. 


80 
128 
172 
7 

679 
122 
5)6 
37 
5 
57 
20 
458 
492 
42 
21 
26 
76 


D  is- 
tricts. 


380 

801 
133 

540 

555 
102 


liEMAUKS.-That  part  of  Hayana  not  over  two  meters  above  high  tide  is  reckoned  as  low  ground.^ 

Sniface  of  meters  in  low  ground  -   1' 

Population  -   ' 

Percentage  of  xwpulation  in — 

Densely  populated  part  -  -  -  -  •.-  -  

Total  surface  of  city  net,  including  outlying  wards  

Total  surface  within  municipal  limits  

Surface  per  inhabitant  

Houses  

Persons  per  house  

Havana,  October,  1879.  ANTONIO  ARIZA, 

ANTONIO  GONZALEZ  Y 


14. 72 
11.20 

9. 70 
54. 95 
25. 18 

7.98 


HERRERA, 
City  Engineers. 

B -PEOPLE  LIVING  IN  HOUSES  OVER  TWO  AND  LESS  THAN  FOUR  METERS  ABOVE 

HIGH.  ±iJJ-Ci. 


Districts. 


Wards 


First... 

Second 

Third  . 
Fourth 
Fifth  . 

Sixth  . 


Seventh   


Havana,  October,  1879. 


1st.  Templete 
2d.  San  Felice 
3d.  Santo-Cristo 
4th.  San  Juan  de  Dios 
5th.  Sto.  Angel 
1st.  San  Francisco 
2d.  Santa-Clara 

4th.  Paula  

5th.  San  Tsidro 

1st.  Punta  

2d.  Colon  

Ist.  Monserrate 
4th.  San  Leopoldo 
1st.  Arsenal 

2d.  Seiba  

3d.  Jesus  Maria 
4th.  Vives 
1st.  San  Nicolas 
3d.  Chavez 
4th.  Pilar 
5th.  Atar6s 
1st.  San  Lazaro 
4th.  Vedado 


ANTONIO  ARIZA.  , 
ANTONIO  GONZALEZ  Y  HERRERA, 
City  Engineen. 
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C.-POPULATIOX  LIVIXG  IX  HOUSES       LOW,  ^DIUM,  AND  HIGHEST  LEVELS  ABOYE 


Districts. 

;                   Surface  in  meters. 

1 

Inhabitants. 

!  . 
•  1 

5 

5b 

ft 
o 
i-J 

> 

■  s 

-2 

'a 

a 

0 
u 

^ 
c 

> 
S 

6/; 

H 

First  

Third  

Fourth  

Sixth  

Seventh   

Eighth  

Ninth  

239,  690 
21,  000 
214,  000 
49,  660 
200,  600 
143,  690 
350,000 

249,  000 
218,  812 
166,  375 
148.  312 
120,  425 
87, 187 
300,000  } 

98,  350 
374,  388 
559,  455 
586,  478 
340,  675 
1,  058,  773 
10,  084,  500 

587,  040 
614,  200 
939,  830 
784,  450 
661,  700 
1,  289,  650 
10,  734,  500 
20,  969,  700 
4,  131,  000 

4,  680 
120 
2,  443 
1,  394 

4,  680 

5,  761 
1,  020 

6,  962 
6,  926 
4,  394 
4,  660 
2,945 
4,  770 
3,  240 

5,  598 
15,  594 
19,  893 
21,  016 
11,  440 
17,  829 
11,  897 
11,  422 

17,  240 
22,  640 

26,  730 

27,  070 
19,  065 

28,  360 
16, 157 
11,  422 

1 
1 

i 

40,  709,  070 

20,  098 

33,  897 

10,789 
125,  478 

10,  789 
179,  473 

D.-POPULATION  LITING  AT  DIFFERENT  HEIGHTS. 


Havana,  October,  18791 


ANTONIO  ARIZA, 
ANTONIO  GONZALEZ  T  HERRERA, 

City  Engineers. 

Table  No.  22. 

A._PEOPLE  INHABITING  ONE  AND  TWO  OR  MORE  STORY  HOUSES. 


Houses  of  two  or 
more  stories. 


Districts. 


Wards. 


int. 


•cond . 


Templete  

San  Felipe  

Santo  Cristo  

San  Juan  deDios. 
Santo  Angel  


22  4 

19  2 

14  1 

11  I  7 

5  2 


109 
110 


414 


San  Francisco  

Santa  Clara  

Santa  Teresa  . . . , 

Paula  

San  Ysidro  


71  16 


294  I  79  i  10 


491 

~~92^ 
109 
83 
70 
29 


383 


67 

203 
300 
212 
340 


102 
252 
384 
315 
602 


176 
313 
396 
301  I 
427  I 


S  g 


People  living  in- 


61. 92 
35. 14 
24.  24 
29.  56 
20.  37 


1,613  30.44 


194 
361 
467  i 
385 
631 


47.  57 
30.19 

17.  75 

18.  44 
8.  03 


12,  930 


o  o 


4,  310 


Si 


17, 240  25. 


19,020,  3,620  22,640  16. 


1,655  2. 


18.79 
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Table  No.  22. 


-PEOPLE  INHABITING  ONE  AND  TWO  OR  MORE  STORY  HOUSES-Continued. 


Districts. 

Houses  of  two  or 
more  stories. 

j  One  story. 

Totals. 

u 

o  , 

People  living  in— 

0 
c 

II 

u 

10. 

® 
Ph 

00 
0 

0 

"« ■ 

PI 
0 

« 
u 
0 

SI 

if 
H 

H 

Wards. 

s 

02 

85 
91 
44 
40 

p 
m 

<r5 

2 

'■\ 

14 
7 

1 

CO 
CO 

o 
H 

Third  

Fourth  

Fifth  

Sixth  

Seventh   

Eighth   

Marte  

Guadalupe  

San  Leopoldo... 

Jesus  Maria  

0 
0 

0 
0 

87 
94 

58 

A1 
tl 

586 
605 
190 
440 

673 
699 
248 

12.  93 

13.  45 
27.  42 

9.  65 

I24,  060 
J 

2,  670 

1 
1 

26,  730 

260 

124^ 
36 
68 
51 

279 

^(T 
33 
7 
10 

26 

1 
0 
1 
0 

0 

286 

1,  821 

2, 107 

13.  57 

8. 

0 
0 
0 
0 

125 
36 

51 

318 
142 

769 
454 
611 
633 

16.  25 

7.  93 
11.29 

8.  06 

1  1 
1.24,  910 

J 

2, 160 

27,  070 

2 

0 
5 
0 
0 

0 

1 

0 
0 
0 

281 

31 

38 

10 

1,  676 

506 
587 
327 
518 

2-,  467 

537 
625 
334 
528 

11.31 

5.  78 

6.  08 
2. 10 
1.  89 

4.25 

|l8,  785 

280 

... 

19,  C65 

1.5 


San  Nicolas  

Pilar  

80 

5 

1 

86 

1,  938 

2,  024 

~536" 
705 
610 
£64 
254 



1 

47 
29 
18 
14 

5 

0 
1 
0 
0 
0 

0 
0 
0 
0 
0 

47 
30 
18 
14 
5 

~489" 
675 
592 
550 
249 

8.  77 
4.25 
2.  95 
2.  48 
1  2.00 

j27,  800 

560 

28,  360 

1  2. 

i 

Pueblo-Nuevo.  — 

113 

1 

114 

2,  555 

2,  669 

4.27 

12 
20 
4 
11 

0 
0 
0 
2 

0 
0 
0 
0 

"li" 

20 
4 
13 

387 
443 
122 
203 

399 
463 
126 
216 

1  3.00 
4.32 
1.38 

1     6. 16 

] 

|l5,  997 

1 
1 

160 

16,157 

1 

1  1. 

\ 

! 
1 

Jesus  del  Monte 

47 

2 

0 

49 

1,155 

1.  204 

4.07 

~1 
3 
4 

0 
0 
0 

0 
0 
0 

7 
3 
4 

971 
101 
261 

978 
104 
265 

0/72" 
2.  88 
1.51 

jll,42i 

1 

11, 42[ 

Arroyo- Apolo . . . 

14 

0 

0 

14  il,333 

1.347 

1.  04 

17 
44 

'~0^ 
0 

0 
0 

17 
44 

272 
708 

289 
752 

5.  88 
5.  82 

^  10,  78c 

)  

10, 781 

Ninth  

61 

0 

0 

61 

980 

1,  041 

5.  86 

B.— R:^SUMfi. 


  14,745 

One-story  nouses   .  ;^  765 

Two  or  more  story  houses  __J  . 

  16,510 

Total   ==J= 

.      .  ,      ,    165,713 

Peoi)le  living  m  one-story  houses   13  760 

People  living  in  two  or  more  story  nouses   

  179,473 

Total  

Percentage  of  two  or  more  story  houses   ^  73 

Percentage  of  people  living  therein  


{ 

i 

1 

-  I 

i 

1 

r 

1 

j 

1 

[r. 

1 
i 

1 

■  r 

!  . 

-  ] 

1 

j 

ji  ; 

■ii  i 

Sq.  Meters 

—*  

I* curl  or  oTLcL  ^ 

71     '      27          r — '^'^^^ 

^  1 

Slee^iyig  Jtoom.  s  74.00 

Courts  _  _              39.  00 

Kitchen,  sc  Z7.00 

1   1  1 

1  1  » 

f 

^  \ 

i  . 

S 

JtoonL, 

! 

o 

r. 

< 

I'LANS  OF  HOUSES :  HAVANA 


Talle  No.  23 


A. 

^  Stahles 


KitehetL. 


j    Dining  Room. 


■4 


-f 


Tarlor. 


T 

1 


Ha)},  Parlor 
and. 


J)inin.g  Reomi 
Sleeping Mooms.^  -  J 15 .  00 

Courts  ^0.00 

Kitchen,  3taiUs,iic.,A3.00 
388.00 


Kitchen  «.c. 


Dining  Ro^m . 


Farlor. 


Kitchen  s>c. 


-  -I 


/Sf. Meters 

Farlor  and'  ^ 
Jjin.in.gJiooni3 J 

Sleeping JLooma  86.  00 

Courts  60.  00 

Kitchen.  15c  37.  00 

Jleeeption  R.-^  .Z1,00 
Z9J.00 


— .  -i 


! ; 


—  1-1 


Mnin^Jioont. 


Farlor. 


Si^.  Meters 

Fourier  and.  \  «  ^ 
n     '      jj         }-  -S^.OO 

Sleeping  Jloonts  74.  00 

Courts  33.  00 

Kitchen  «c  ,Z7. 00 

J  Si'.  00 





0    t    z    ^   *  s 


10 

SCALE 


^  METSms. 
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C. 

REMAUKS.-Adding  the  houses  (all  one-story)  iu  Puentes-Graiides,  Arrovo-Naranio, 
Calvano,  and  Casa-Blanca,  the  foUowing  would  obtain :  '        ^  J  i 

One-story  houses   -.n  aqa 

Two  or  more  story  houses  ]]]]  1*.".  !!!!!*. l'765 

'^^^^l  "17^259 

People  in  one-story  houses   ~172~940 

People  in  two  or  more  story  houses  13'  760 


Total 


'00 


Percentage  of  two  or  more  story  houses  

Percentage  of  people  living  therein  --!-.'.*'*.'..'.*.  1 

Havana,  November,  1879. 

ANTONIO  ARIZA, 

ANTONIO  GONZALEZ  Y  HERRERA, 
m  ^  Cihj  Engineers. 

Tablt:  IS^o.  2i.— Bay  or  harhor  of  Ha  vana. 


10.  22 
7.  32 


Parts  of  bay. 


Shoals 


Regla  

Atocha   

Feliciauo  

Cruz  

San  Telmo  

Sunken  ships  . . 


Surfaces. 


Square  me- 
ters. 


50,  000 

7,  080 
9,  800 

49,  000 
65,  520 

8,  500 


Anchorage  ground  . . '  AVTiarves 


Entrance  to  bay. 
Total  of  bay  


Private  piers,  floating  dock, 
and  arsenal  


C  8,7( 
<  2,8( 
(  5,81 


100 
300 
,850 

52,  000 


Totals. 


Volumes. 


189,  900 


69,  350 


Creeks  emptying 

into  bay. 

Rivers  ditto  

Yearly  mud  deposit 

in  bay  


Triscomia,  Marimelena,  Ma- 
tadero,  Agua-Dulce. 
Martin-Perez,  Luyan6. 


480,  000 
5,  520,  000 


6,  000,  000 


Cubic  me- 
ters. 


47,  000 
6,  000 
18,  300 
27,  500 
161,  200 
8,  400 


Totals. 


268,  400 


6,  816,  000 
30,  000,  000 


*50,  000 


*100,  000 


30,  810,  000 


*  Estimated. 

Remarks. -Ordinary  tides,  0.70  m. ;  spring  tides,  0.95  m. 
underarath!^^"'  ''''  ^^^''^  """'''^      construction,  facilitate  the  accumulation  of  deposits 

vv^iSS      lf<jf«?r  ""^^^^  ^^P'"^?''         ^  connecting  the  sea  with  the  head  of  the  bay 

coSonVif  {he  harbSi^     clean.sing  its  waters  or  scouring  its  bottom,  or  in  improving  the  sanitarj 

ARIZA  AND  HERREPvA, 

City  Engineers  of  Ha r  ana. 


CHAPTER  XXIV. 
VITAL  STATISTICS  OF  HAVANA-POPULATION  AND  MORTALITY. 

POPULATION. 

C'liba  was  discovered  by  Columbus  in  1492,-  the  harbor  of  Havana  was  first  visited 
)y  Jj.uropeans  m  1508;  the  island  was  conquered  by  Velasquez  in  1511 :  a  settlement  was 
nnr!/u  f  <^^«^rera  or  Carmelo,  now  a  suburban  ward  of  Havana,  and  the  iutra- 
nural  old  city  of  Havana,"  nnally  founded  in  1519,  became,  instead  of  Santiago  de 
-nba,  the  seat  ot  government  in  1552,  and  a  ''city"  in  1592. 

De  La  Torres'  ''Ancient  and  Modern  Habana"  states  that  the  population  iu  1.544 
n  rron  n        '  ^'"'-^^  "^^^  Pczuela's  Diet.,  v.  iii,  p.  349,  states  that 

n  1000  tlie  population  was  about  3,000,  and  iu  1700  about  9,000. 
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The  first  census  of  Cuba  was  taken  in  1774,  when  the  total  population  of  the  island 
was  171,620;  and  of  these  about  75,000  were  in  the  jurisdiction  of  Havana,  which 
embraces  an  extensive  district  around  the  city.  In  1792  Pezuela  (loc.  ext. )  reports  that 
the  population  of  the  city  was  51,307,  which  is  probably  the  first  reliable  statement 
now  obtainable. 

The  following  data  sufficiently  indicates  the  succeeding  growth  of  the  city: 


<  Table  No.  25. 

Population  in — 

1792*   r,l,307 

1820    83,754 

1827  92,  229  or  94,  023 

1846  (official  census)  t   106, 968 

1855.   l''^3,084 

1862  (exclusive  of  troops,  &c. ;  census)   190,  315 

1877  (exclusive  of  troops,  &c. ;  census)   495,437 

Inasmuch  as  the  mortality  statistics  are  unreliable  except  for  recent  years,  and  do 
not  until  1869,  when  Dr.  A.  G.  Del  Valle  began  his  valuable  though  voluntary  annual 
reports,  contain  any  data  as  to  the  deaths  by  sex,  race,  age,  diseases,  &c.,  it  Avill  be 
unnecessary  to  record  any  of  the  corresponding  data  as  to  the  population,  except  from 
the  censuses  of  1862  and  1877. 

Discrepancies,  omissions,  &c.,  in  the  followiug  table  are  due  to  defects  in  the 
original  official  reports. 

Table  No.  28. — Civil  population  of  the  city  of  Havana. 


Total  population : 

Males  

Temales  . 


Aggregate 
White  population: 

Males  

Females  


Total  

Spanish  and  Cuban: 

Males  

Females  


Total 

Spanish : 

Males  

Females  . .  - 


Total 

Cuban : 

Males  

Females  . . . 


Total 
Foreigners : 

Males  

Females  


Asiatics: 
Males . . 
Females 


Total 


Total 

Colored: 

Males  

X'emales  


Total 


Census  year 
1862. 

Census  year 

1  077* 

105, 170 
85, 145 

115,  278 
80, 159 

■*^190,  315 

tl95,  437 

68,  216 
49,  686 

90,  006 
52,  069 

117, 902 

142,  075 

65,  633 
48,  508 

88, 1C7 
50,  937 

114, 141 

339, 104 

26,  034 
6,491 

32,  525 



39,  599 
42,  017 

81,616 

2,  583 
1, 178 

1,839 
1.132 

3,  761 

2, 971 

5^ 
48 

4  973 

5,  723 

31,  981 

35,  459 

1            19, 597 
28,  042 

67,440 

47,  639 

'206,104.  '  and 


"The  population  is  also  given  by  census  of  1862  as  190,332. 

t Different  'official"  reports  give  the  population  of  Havana  in  1877  "205,934, 
"206,707,"  and  195,437,  as  above,  which  correctly  represents  the  civil  population  which  corresponds 
with  the  deaths  of  civilians  in  the  city  of  Havana.  The  municipality,  the  jurisdiction,  and  the  Provmce 
of  Habana  have  each  a  successively'larger  population,  that  of  the  Trovince  amounting  to  423,543. 


*  Humboldt  says  the  population,  including  Kegla,  was  44,337  in  1791. 
tOr  129,994  if' the  following  23,026  population  be  included,  viz:  Regla, 
Horcon.  6,282;  Cerro,  3,459;  Jesus  del  Monte,  4,112;  Luyano,  993;  Guasabac 


G.662;  Casa  Blanca,  9SG; 
acoa,  522. 


* 
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PoxmJation  lij  ages,  1862. 


i't^l^/^ars   24,906 

10  to  40  years   129  300 

J«  5^   ^6;201 

60  to  80  years   7,976 


80  to  100  years   i  ftup 

Over  100  years  40 


Total 


190, 315 


Table  No.  27.- 


^^"^^ofcivaiamiexdudin^^^^  arri.i.^;  at  and  depart- 

Ued  from  reports  fur- 
HaU,  and  derived  from 


ing  from  the  port  of  Havana  diirina  the  10  npar<i  lft70  i«70  "'Z'"' 
.jshed,y  the  office  if  the  United  ^/^^.^oo'Sr^.^^^^^^ 


the  daily  reports  published  in  the  Havana  Biario  de  la  Mar 


1870. 


1871. 


In. 


Out. 


In. 


•Januarj'  

February   

March  

-Ipril  

May  

June  

July  

Aujaist  

September  

October  

Xovembec  

December  


In  addition : 
Chinese  Coolies . 


1, 112 

1  195 

1, 113 

281 

i  875 

593 

t    1, 930 

1  883 

933 

'  569 

1,  080 

870 

927 

722 

841 

588 

1,  060 

427 

1,  872 

287 

2, 165 

275 

2,742 

380 

16,  650 

6,  070 

1,  249 

17,899  j 

6,070 

2,  012 
1, 161 
1,  715 
1,  360 
1,  320 

610 
613 
1,  005 
1,  004 

1,  052 

3,  531 

2,  600 

17,983 
1,228  I 
19,211  I 


Out. 


202 
764 

1,  024 
691 

1,  037 
617 
506 
530 

862 
587 

7,  210 


210 


1872.  . 

1873. 

1874. 

!  Out. 

In. 

1 

i  Out. 

i 

In. 

Out. 

1  2, 000 
1, 773 

!  1,689 
1, 155 

744 
1,  364 

918 
1,  214 

1,  056 
3,  041 

2,  708 

3,  081 

499 
691 
911 
1.  881 
779 
855 
792 
747 
606 
951 
490 
317 

2,  080 

1,  562 

2,  295 
1,  656 

1,  375 
1,072 
1, 108 

991 
948 

2,  254 

3,  029 
3,  226 

669 
614 
858 
1,  319 
1,  738 
1,  095 
711 
548 
385 
344 
(*) 
.  590 

2,  274 
1,  619 
957 
719 
620 
780 
619 
514 
950 
995 

1,  787 

2,  269 

549 
491 
956 
1,  081 
1,  489 
957 
792 
573 
494 
329 
086 
438 

20,  743 

9.  519 

21,  596 

*8,  592 

14, 103 

8,  835 

7,590 

4,  927 

2,512 

28,  333 

9,  519 

26,523  1 

8,  592 

16,  615 

8,  835 

1875. 


1876. 


1877. 


January   

February . . 

March . !  

April  

May  

June  

July  

August  

September . . 

)ctober  

N'ovember . . 
December.  . 

Totals  . . 
n  addition : 
'hinese  cool- 
ies   


otala . . . 


1 

In. 

Out. 

1,310 

.529 

•  j  1,269 

598 

1,874 

1, 171 

1  1.694 

1,  267 

i;093 

1,684 

I  1,278 

2.  021 

1  1,5.36 

1, 169 

1  1,169 

783 

1,165 

654 

2,  394 

176 

1,  672 

461 

2,  633 

616 

19,  087 

11, 129 

19,  087 

11,129  2 

Out.      In.    ,  Out.      In.    I  Out. 


1,942 
2,944 
1,  728 
1,  6.52 
1, 177 
1,  071 
663 
1,  034 
1,  274 
1,  932 
5,  018 
4,  347 


24,  782 


24,  782 


540 
608 
1, 173 
1, 127 
1,  407 
1,454 
1, 189 
937 
590 
475 
694 
808 


1878. 


Totals. 


In.    I  Out.      In.    '  Out. 


11,  002 


3, 187 

1,  567 

2,  093 
1,  471 

930 

1,  632 
1,444 

769 
1,968 

2,  667 

3,  746 
3,  0.58 


921 
771 
810 

1,  359 

2,  041 
1,  618 
1,  239 
1, 118 

560 
387 
489 
582 


24,  .532  11,  895 


11,  002 


3,  276 
2, 100 
2,  797 

1,  873 
2, 130 

2,  715 
2,  543 
2,  426 
2,  301 

2,  651 

4,  004 

3,  934 


537 
648 
799 
1,  045 
1,246 
1, 144 
1, 141 
1,  420 
833 
478 
593 
266 


32,730  10,150 


24,  532  111,  895 


32,  730 


*  These  sum 
ecause  of  the 


2,  668 

1,  986 
1, 189 

2,  342 
896 
651 
981 
987 

3,  084 
1,  111 

1,  545 

2,  735 


234 
887 
1,  094 
1, 137 
1,  296 
I  1,654 
I  1,521 
1,313 
1,414 
386 
509 
1,  420 


lu.    i  Out. 


20, 175 


12,  865 


10, 1.50 


20, 175 


12,  865 


21,  861 
17,  094 
17,  212 
15,  852 
11, 198 
12,  253 
11,  3.52 
10,  950 
14,  810 
19,  969 

29,  205 

30,  625 


212,  381 


17,  506 


229,  887 


I  5, 139 

5,  791 
9, 129 

12, 123 
12,  940 
12,  705 
9,  893 
8,  533 

6,  493 
3,  813 
5,  059 
0,  004 


97,  622 


97,  622 


oS'«ts°?„'re°biLSISi^  ••«'<""»■'  «"l>o  corrcsponafag  columns 
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Table  No  28.-Numher  of  Spanish  soldiers  arrivinff  at  and  departing  from  tj>e  po^'t  of 
l/ie  10  i/ea>-8,  1870-1879  ;  compiled  from  reports  furmshed  hi,  the  office  of 
iTZteT&s  ooZ^^^  Mr.  h\  C.  Hall,  and  derived  from  the  daUy  reports  puh- 

lished  in  the  Havana  Diario  de  la  Manna. 


January . . . 
February  . . 

March  

April  

May  

June  

July  

August  

September 
October — 
November 
December. 


Totals. 


January   

February  

Marcb  

April  

May  

Juno  

July  

August  

September  . 

October  

November . . 
December  . . 

Totals 


1870. 


In. 


536 


Out. 


1871. 


492 
3,  538 
2,  553 
4,164 


11,283 


113 
72 
118 
50 
76 
139 
174 
136 
50 
217 
153 
146 


1,445 


In. 


2, 146 
528 

2,  056 
452 

1,132 
191 
40 
21 
32 
4,  432 
1,716 

3,  246 


Out. 


1872. 


In. 


Out. 


15,  992 


219 
220 

99 
231 
199 
358 

80 
232 
290 
287 
261 
273 


2,  836 
713 

1,  463 

2,  079 
1,330 

37 
22 


2,  749 


84 
717 


328 


296 
310 
472 
373 
485 
526 
879 
381 
510 
143 
174 
553 

K  102 


1873. 


In. 


Out. 


1,  756 
2, 203 
1,277 

749 

2,  029 
491 
286 

95 
1,086 

745 
1,  268 

932 


383 
135 
332 
259 
117 
600 
980 
347 
90 
225 
211 
240 


1874. 


In. 


Out. 


12,  917 


198 
1,091 
475 
346 
104 
335 
37 
9 
122 
1,  987 
1,653 
1,  801 


158 


215 
182 
563 
697 
263 
276 
280 
167 
208 
322 
363 
144 


1875. 


In. 


2,  248 
1,858 
999 
2,  601 
1,  022 
1,542 
549 
221 
1,  082 
7,101 
4,  099 
4,  027 


Out. 


1876. 


In. 


Out. 


247 
205 
521 
368 
801 
217 
285 
289 
452 
182 
565 
419 


27,  949  4,  551 


I 

3,  501 ! 
1,  986 

1,  785; 

2,  555; 
2, 105 
1,  806 

813' 
25 
44 
5,  999 
10,  657 

4,  014 


35, 290 


400 
410 
314 
379 
315 
458 
400 
395 
426 
518 
539 
1, 182 


1877. 


In. 


Out. 


5,  736 


992 
799 
722 
657 
79 
17 
8 

3, 158 
1,  827 
744 
641 


1878. 


In. 


1,  320 
831 
237 
763 

1,263 
967 
796 
477 

1,506 
598 
617 
882 


10,  332  10,  257 


Out. 


1879. 


In. 


Out. 


69 

746 

34 

818 

11 

1, 142 

644 

702 

33 

568 

31 

937 

3 

2, 106 

3 

2,  704 

15 

3,  213 

966 

1,  250 

1,  349 

648 

1,  733 

3,  058 

1,750^ 

1,  951 

2,  030; 
1,  354; 

295 
295 


Totals. 


In. 


Out. 


4 

7,  833; 

224 
1,  008 
1,  539, 


2,  060 

1,  041 
467 

2,  580 

520 
426 
714 
515 
346 
660 
868 


15,728,  5,999 
11,  356  4, 224 
10,  895  4, 266 
11,502  6,402 
8,707  4,607 
4,807  4,904 
1,7671  6,( 

395!  5,643 
13,  864;  7,  ( 
26,  857  4, ' 
25, 131!  4,  J 
23,414i  7,823 


4,  891 


17,892  18,283  11,123  154,423  66,454 


MORTALITY. 

In  1806  the  cemetery  of  Espada  was  opened,  and  not  until  then  was  the  permcious 

^ti'^g^re^ghVyeS  *8Vl829,  there  were  35,188  —  ^^^^t  ^47  ?o°  rryt^S 
era»-e  of  about  4,400  deaths.   This  would  give  a  death-rate  of  about  47  to  every  i,<. 

"'t  T^olt:  "/receding  years.  Thrasher's  Humboldt,  p.  U5,  gives  the  foUowbg 
statistics  of  deaths  and  births : 
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  Table  No.  29. 


Tears. 


1813  

1814  

1820  

1821  

1824   

Totals  for  five  years 


Deaths. 


2,948 

3,  622 

4,  833 
4,  466 
6,  697 


22,  566 


Births. 


3,525 
3, 470 
4,  495 
4,  326 
3,  566 


]9,  382 


Table  No.  30— Annual  deaths  in  Havana,  1830-1869. 


1830   4,505 

1831   4,594 

1832   4,737 

1833  no,  145 

1834   5,731 

1635    5,440 

1836   5,569 

1837   4,725 

1838   4,447 

1839   4,737 

1840   4,781 

1841   4,912 

1842   4,496 

1843   4,702 


1844   5,449 

1845   4,713 

1846   4,  355 

1847   5,298 

1848   4,214 

1849   4,611 

1850   t3, 666 

1851   t5,252 

1852   t7,252 

1853   +5,055 

18o4   4,482 

1855   4,625 

1856   4,353 

1857   5.412 


1858   5,910 

1859   5,076 

1860   t6,315 

1861   8,939 

1862   7,685 

1863   6,972 

1864   7,495 

1865   7,326 

1866   7,330 

1867   $9,086 

1868  $10,084 

1869   7,659 


*  Of  these  there  Tvere  5,686  deaths  by  cholera.  ~ 
^'  ^^^^^     ^Febmary  U,  1851,  and  during  this  time  there  were  buried  5  166 
and  I)Vcemb%''78'5o'Tlf,Th?  Atares  where  722  other  bocfies  were  also  burSd  L  nTv^Xi 

ana  i^ecembei,  18o2.   Thus  the  deaths  jn  the  two  years,  1850  and  1851,  were  14  084  instead  of  8  018 
sJwnl^nf '  ^"'^  ^'^'^f  instead  of  7,252.  'cholera  was  epidemic  durlirriese  and  ako  'di^C 

sabsequent  years  bemg  reported  as  follows,  by  Sala  and  Cort6s.  from  "offidal  documents''  T^i^ 

'in  li^-^'thJi      '''I'f-o'  p83iV^'''n''''l'^^«-^^'  1«      1854,  691  in  1855,  a?d  12  Tim         '  ^'"'^ 
In;J?6j'tfe?eTerr/8Vd?a?hX^^^  ^^^^^  ^^^^^  "^^^^^^^ 
^^^^LZi^aT^^^^                                ^^^^^^^                         1«^«  1.C55.    Ko  report 
  Table  No.  31.— Annual  deaths  in  Havana,  1870-'79. 


Year. 


1870. 
1871. 
1872. 
1873. 
1874. 
1875. 
1876. 
1877. 
1878. 
1879. 


m  ci 


Totals, 


10,  379 
9,174 
7,  031 

7,  755 
9,  604 

8,  390 
9, 122 

10,217 
11,507 

9,  052 


Deaths  by- 


Yellow  fever. 


92.  231 


9,  451 
8,  290 
6,  036 

6,  932 
8,  523 

7,  044 

7,  438 
7,139 

8,  594 
7,  826 


273 


a  ^ 


665 
991 
515 
1,244 
1,425 
1,001 
1,619 
1,374 
1,559 
1,444 


Small, 
pox. 


cars  2 


11,  837 


277 
796 
372 
1,  019 
1,236 
*94 
904 
567 
758 
737 


6,  760 


Cholera. 


%  '>  "-P 


681 
,126 
174 

47 
772 
711 
160 

97 
225 
523 


5,  516 


1,655 


in^87l~-^^®  death-rate  of  the  civil  population  for  the  five  years,  1875-'79,  was  39;  the  maximum,  44^ 

soSr8,'^&c*^;eported1w  ^^^^^  '-^^^^^^^^^^y,  deducting  from  the  total  deaths  the  deaths  of 

Valle  ami  W  tZ  ^^^mo  ^  ^®  military  hospitals.   The  latter  deaths  are  stated  differently  by  Dr.  Del 

veaJs  fm?epoVted  by  hfm^vin870  f/r^t      V'f  ^f?;""'"  ^cc^v^^d,  except  for  the 

nilitarv  hnir^Hoi         i   !  Ti  '        ^^^^       ^^^^^  deaths  and  1870-'75  for  deaths  by  yellow  fever  Tho 

?o  Si  to  le  creS  ""^^  ^'^^^"^  ^^^'^^  ^"  ^^^^  ^'^^^  pJpStiTn-a  ^umbe? 
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Still-hirths. 

These  constitute  an  additional  item  of  mortality,  and  varied  during  the  past  four 
years  from  187  in  1876  to  219  in  1879. 

Deaths  and  births  in  the  civil  pojmlaiiou,  three  years,  1876-'T8. 

The  annual  average  deaths  were  7,724,  and  the  births  4,9G7,  distributed  as  follows: 

Table  No.  32. 


Tears. 

Deatlis. 

Colored. 

Births. 

Total.  ■ 

White. 



Total. 

White. 

Colored. 

7,  438 
7, 139 

8,  594 

5,  290 

4,  986 

5,  996 

2, 148 
2, 153 
2,  598 

4,  895 

5,  030 
4,  975 

3,  562 
3,  653 
3,665 

1, 333 
1,  377 
1,  310 

23, 171 
7,  724 

14,  900 
4,907 

Only  the  following  data  are  procurable  on  which  to  base  any  estimate  of  the  pro- 
creative  power  of  the  females  in  connection  with  the  above  statistics  of  birth. 

Table  No.  33. — Female  population  of  Havana. 


Years. 

All  ages. 

16  to  40  years  old. 

Total. 

White. 

Colored. 

Total. 

White. 

Colored. 

85, 145 
80, 159 

49,  686 
52,  069 

35, 459 
28,  090 

39,  944 

23,  632 
(*) 

16, 312 

*  Unpublished. 

Table  No.  M— Annual  deaths  for  the  10  years  1870-79,  hy  race,  sex,  age— Civil  popula- 
tion. 


Year. 


Kace. 


Sex. 


Age. 


1870. 
1871. 
1872. 
1873. 
1874 
1875. 
1876. 
1877. 
1878 
1879. 


xVnnual  average  death-rate  for  the 
five  years  1875-  79  


528 
058 
536 
318 
426 
537 


710 
261 


3,  509 
2,  812 
2, 145 
2,014 
2,  559 
2,241 
2, 148 
2, 153 
2,  598 
2,  256 


414 
420 
355 
600 
538 
266 
394 
292 
286 
309 


6,  743 
5, 162 

3,  718 

4,  604 

5,  307 
4,  354 
4,  667 

4,  372 

5,  308 
4.743 


2,  708 
3, 128 
2,  318 
2,  328 
3,216 
2,  690 
2,  771 

2,  767 

3,  286 
3,  083 


6,  563 
5,  580 

4,  367 
5, 136 

5,  636 

4,  784 

5,  438 

4,  923 

5,  545 
5,  451 


2,  888 
2,  710 
1,669 
1,796 
2,  887 
2,  260 
2,  000 

2.  216 

3,  049 
2,  375 


35.3 


40.6 


9.451 

8,290 

6, 036 

6, 932 

8,523 

7,044 

7,438. 

7,130 

8,594 

7.826 


39.0 


The  above  table  requires  two  explanations : 

First  The  original  reports  give  the  above  data  for  the  civil  and  mihtary  popuii  ■ 
tion  consolidated,  and  the  above  figures  have  been  obtained  by  deducting  troni  cacli 
of  the  four  columns,  ''race,  whites,"  "sex,  males,"  ''age,  over  seven  years,  ana 
"sum  total"  the  annual  deaths  in  the  military  population,  viz:  928  m  l^'j^j  i^P^^J.^ 
bv  tlie  nnlitarv  liospitals  ;  and  the  following  reported  Ijy  Dr  Del  Valle:  884  m  1871, 
995  in  1872,  82>)  in  1873,  1,081  in  1874,  1,346  in  1875,  1,684  m  18/6,  3,0/8  in  1^//,  2,J1^ 
in  1878,  and  1,226  in  1879.  ^  x       x  •        .    +  o„h 

Second.  The  mortality  reports  give  no  data  in  reference  to  that  most  important  snu- 
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ject,  deaths  by  ages,  except  as  to  the  ecclesiastical  d 


of  age-and  since  there  are  no  corresponding~daTa  i^'toTh-^'^o'p.^latiin  to  dIX 
worthLTs.  scanty  inlbrmation  given  bJco^mes  com^lLtive^^ 

Only  one  other  item  as  to  deaths  by  ages  has  been  found,  viz,  the  deaths  of  persons 
over  years  of  age  dnr  ng  the  5  years  1872-'76.  The  annual  average  was  on^v^^^^^^ 
femTleS:  '^'''''^'''''^  7- 4  whites  plus  5.8  colored;  and  S.^nlles  iZ  10.1 


Table  Xo.  3r,.-2IortaUty,  by  months,  of  the  total  civil  and  military  population  for  the  10 

years  1870-79. 


Tears. 


1870 
1871 

1872  , 

1873  . 

1874  . 


1875 
1876 
1877 
1878 
1879. 


Lverage 
years . . 


for  10 


Annual  average  of 
military  popula- 
tion   

Annual  average  of 
civil  population 


TABLE  No.  f^-.f^^l^ritfl^^"  fm\{?r  ''■^,":f  '^"it^ni  population  for 
 r«e/OMr  yeais  lbo.3,  1850,  1861,  1864,  and  the  ten  years  1870-'79. 


Years. 


1853*. 
854*. 
.8G0t . 
861t. 
864t. 


0 

8  7 
4 
4 

42  I  16 


0  11 
22  47 


4  ! 


52 
164 
25 


45  I  179 
17  I  48 


870§, 
871  .. 
812  . . 

873  .. 

874  .. 


876 
877 
878 
879 


24  I  24 
8  I  9 
26  '  13 
11  I  13 


averages  for  the  ten  j 
y®^"   17    14  15 


24 


66 
201 

68 
378 
172 
142 
292 
143 
184 


40  I  237 


57  188 


84 
290 

74 
211 

80 


97 
242 
122 
140 
133 


121 
155 
106 


Annual  totals. 


89  86 
62  I  10 
28  I  4 
63  118  109 
91  1  27  i  50 


L 


7C9 
1,  284 
384 
916 
555 


75 
1,  028 


112 
234 
68 
416 
361 
187 
675 
249 
504 
475 


201 
138 
70 
127 
416 
144 
250 
285 
374 
417 


77 

55 
38 
28 
186  i  91 
102  ' 
97 
234 


35 


109  |105 
42  I  31 
185  1150 
179  106  53 
148  I  44  31 


328 


242      120  '  78 


515 
244 


21  1,425 


1,  001 
1,  619 
1,374 
1,  559 
1,444 


1, 184 


904 
567 
758 
737 


194 

256 


195 
143 
225 
189 
907? 
715 
807 
801 
707 


'S^P^^^"^^'^^'^^"^^'^''"''  -  for  the  o«  ;;,;:^„„. 

II.  Ex.  8  14 
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Deaths  ly  consumption. 

Since  the  deaths  by  this  disease  are  more  numerous  than  by  any  other  disease,  the 
foUowing  scanty  data,  all  reported  except  those  recorded  in  the  succeeding  tables  of 
Deaths  by  diseases,"  deserve  record. 

Table  No.  ^7.— Deaths  ly  phthisis,  for  sex  and  age,  in  1876. 


Tear. 

Males  over  7 
years. 

Females  over 
7  years. 

Malestmder  7 
years. 

Females  under 
7  years. 

Total. 

991 

605 

61 

57 

1,714 

N.  B.— The  maximum  montUy  deaths  were  160  in  December ;  the  minimum,  126  in  June. 
Deaths  ly  phthisis,  for  race  and  season,*  in  1877. 


Eace. 

Winter.* 

Spring, 

Summer. 

Totals. 
• 

332 

292 

314 

313 

1, 251 

134 

119 

114 

129 

496 

466 

411 

428 

442 

1,747 

*In  Cuban  statistics  winter  consists  always  of  January,  February^  and  March,  and  the  succeeding 
seasons  of  the  succeeding  series  of  three  months. 


Deaths  hy  diseases. 

The  three  following  tables  furnish  all  the  facts  procurable  on  this  subject.  The 
first  is  the  most  valuable  of  the  three,  but  in  this  the  number  of  diseases  specified  is 
so  few  and  the  number  of  deaths  give  so  unsatisfactory  an  idea  of  the  number  of  cases 
of  sickness,  that  the  second  and  third  tables  have  been  added  to  throw  as  much  hght 
as  could  be  obtained  on  these  two  subjects. 
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Addendum  A  to  Table  No.  38.— Deaths  by  diseases,  for  the  year  1880. 


Diseases. 


Albnininuria  

Alcoliolismua  

Anginas'  

Anthrax  

Cholera,  sporadic  

Cholera  infantuna  

Diabetes  •  - 

Diarrhoea  and  enteritis. 

Dysentery  

Diphtheria  and  croup . . . 
Eclampsia  infantum  ... 

Epilepsy  

Erysipelas  

Earcy  

Eever,  bilious  

Eever,  paludean  

Eever,  typhoid  

Fever,  yellow  

Heart  disease  

Hepatic  disease  

Hooping  cough  


Meningitis  

Other  cerebral  diseases, 

apoplexy,  &c. 
Parturition,  puerperal  fever, 

&c. 

Peritonitis  -  

Pemphigus  

Phthisis  pulmonalis  

Pleurisy  

Pneumonia  and  bronchitis  - .  - 

Scarlet  fever   

Small-pox   

Tetanus  

Trismus,  nascentium  

Senility  

Sudden  death  

All  other  causes  


Civil  and  military  population. 


,  19 
52 
4 
1 
2 
101 
8 
921 
121 
64 
49 
20 
9 
22 
49 
335 
159 
892 
353 
247 
16 
6 

318 
282 

31 

24 
1 

1,  629 
4 
360 
2 

446 
45 

340 
42 
51 

917 


Deaths  in  1880  in- 


170 
24 
22 
12 
4 
2 
8 
12 
71 
35 
47 
94 
50 
3 
1 
51 
72 

12 


409 
3 


Totals  I  7,942 


47 
15 
76 
8 
15 
199 

1,  611 


38 
5 
221 
30 
13 
13 
5 
1 
3 
10 
87 
36 
232 
91 
54 
2 


107 
76 


392 
1 

84 
2 
171 
12 
81 
7 
15 
240 


2,  059 


301 
35 
12 
14 
5 
2 
6 
18 
100 
52 
511 
87 
80 
7 
2 

97 
67 


14 


Deaths  in  1880  of- 


Civil  population. 


84 


240 


2, 410 


3 

229 
32 
17 
10 
6 
4 
5 
9 
77 
36 
102 
81 
63 
4 
3 
63 
67 


401 
"94 


15 
26 
3 
1 
1 
74 
4 
456 
52 
56 
33 
8 
7 
20 
24 
183 
92 
426 
164 
162 
10 
3 

233 
156 

21 

13 


146 
13 
94 
18 
12 

235 


1,862 


941 
4 

201 
2 

274 
17 

206 
14 
27 

517 


4,446 


147 
"'5 


323 


169 
63 


114 


154 
27 

134 
28 
17 

251 

T,UO 


0 
o 

o 


256 


1 
1 

19 
58 
17 
466 
5 
6 


71 
1^ 


Civil  population,  195,437 ;  deaths  of  civilians,  6,909 ;  death-rate  of  civHians,  35.35. 

^  A.  G.  DEL  VALLE,  M.  D. 
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Addendum  B  to  Table  No.  38.— Deaths,  hy  months,  for  1880. 


January .. 
February. 

March  

April  , 

May  , 

June  

July  

August  

September . 

October  

November . 
December.. 


Civil  population. 


Whites. 


no 

105 
114 
141 
152 
236 
192 
128 
131 
110 
127 


Total 


1,643 


187 
179 
201 
199 
218 
309 
294 
222 
184 
190 
229 
212 


2, 624 


«  a 

S  a 


142 


154 
166 
177 
183 
186 
196 
213 
211 
145 
179 
159 
171 


323 


2,140 


37 


II 


481 
489 
526 
525 
582 
710 
785 
689 
488 
544 
536 
554 


Addendum  C  to  Table  No.  38.— Deaths,  ly  sex,  age,  and  race,  for  1880. 


Civil  population. 

Military  population. 

a  . 

a§ 

Whites. 

Colored. 

Asiatic. 

Total  civil  and 
tary  populatii 

Males  over  7  vears  

2,  093 
764 

638 
364 

323 

1,  033 

4,  087 
1, 128 

Total  males  

2, 857 

1,  002 

323 

1,  033 

5,  215 

Females  over  7  years  

939 
650 

792 
346 

1,  731 

Females  under  7  years  

996 

Total  females  

1,  589 
4, 446 

1, 138 
2,140 

2,  727 
7,942 

Total  males  and  females  

323 

1,  033 

^^■'^•^^^  addition  to  the  6,909  deaths  in  1880  in  the  civU  population,  there  were  176  still-births,  of 
Which  89  were  white  and  87  were  colored. 


i 
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Table  No.  :i9.— Annual  report  for  1878  of  ihe  civil  hospital  at  Havana,  viz,  the  "Hospital 
General  de  S.  Felipe  y  Santiago  de  la  HahanaJ' 

MONTHLY  SUMMARY  BY  DISEASES^  


January. 

February. 

March. 

April. 

May. 

0) 

<o 

fee 

<D 
fcX) 

Ef 

So 

Diseases. 

§ 

O 
00 

s 

M 

P 

ft 
a 

P 

H 

cS 

05 
P 

P 

P 

P 

xn 
P 

J 

P 

CONTAGIOUS. 

6 

1 
1 

17 

2 

17 

4 

1 
29 

3 
24 

7 

4 

23 

1 
17 

8 
11 

13 

10 
20 

12 

MEDICAL. 

4 

5 

1 

3 

1 

4 

2 

2 

"""8 

3 

g 

6 

1 

6 

2 

1 

1 

1 

4 

4 

3 

3 

Diseases  of  respiratory  organs,  acute  . . 
Diseases  of  respiratory  organs,  chronic  . 

Diseases,  gastro-intestinal,  acute  

Diseases,  gastro-intestinal,  chronic  

25 
2 

20 
3 

1 

10 

10 
1 

19 
11 
31 
10 

1 
4 

3 

8 
1 

13 
7 
32 
18 

2 
2 

7 

5 

15 
3 
33 
16 
3 

3 

2 
8 
5 

31 
3 

56 
8 
2 

2 

10 
5 

2 

4 

2 

4 

3 

3 

4 

3 

4 

4 

16 

2 

3 

6 
4 

1 

16 

3 

5 

15 

3 

27 
1 

5 

4 
5 

5 
1 

4 

3 

9 

1 

2 

2 
1 

1 
1 

Eevers : 

5 

5 

8 
1 

1 

3 

2 

3 
8 

2 



2 
2 
16 

'""'2 

2 

"14 

4 
2 
25 

2 

6 
3 
27 

18 
2 

2 

3 
11 

1 

0 
£1 

3 
30 

5 
2 

2 
22 
3 

1 
1 

3 
22 
3 

4 

2 
2 

3 
1 
27 

2 
2 
33 

1 

1 

2 

1 

23 

1 

26 

1 

41 

7 

C 

1 

1 
1 

8 

1 

2 
1 

5 

5 

21 

34 

30 

19 

29 

7 

25 

16 

35 

SURGICAL. 

10 

1 

4. 

7 

4 

3 
3 

1 

1 

1 
3 

2 
4 

1 

Aneurism  

Blenorrhagia  

1 
10 
1 

1 
1 
9 

1 
1 

2 
20 

1 

1 

9 
2 

1 

13 
3 

1 

Cancer  -  

Foreign  bodies  in  oesophagus  

'""33" 

""22" 

'"'29' 

"'25' 

'"35" 

15 

7 
2 

27 
2 

1 

23 
1 

1 

1  23 

1 

-1 
1 

...... 

1 

1 

...... 

2 

1 



1 

4 
6 

■■"2 

Eractures  -  

Fistulse  urinal  .............  — ... 

Eiatulse,  anal  

5 
2 
1 
1 





3 
2 



1 



...... 

1 

2 



2 

1 



...... 

2 



1 

i  



1 

"'83' 



..... 

56 

50 

1 

71 

59 

5 

2 

2 

2 

1 

2 
1 

Inflammation  

Dislocations  

Orchitis  

10 

■"■4 

2 

3 

11 

2 
3 
2 

14 
26 

1 

1 

8 
1 

8 

19 

2 
5 

■"'2 
16 
42 

""2 

7 
7 
1 

■""2 
15 
42 

1 

"i 

8 
49 

1 

31 

1 

427 

108 

381 

79 

488 

90 

442 

91 

"~575 

107 

ANNUAL  EEPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH.  217 
Table  No.  39— Continued. 


Diseases. 


COXTAGIOUS. 


Yellow  fever. 

Farcy  

Measles  

SmaUpox  


Diseases  of  brain,  acute   

Diseases  of  brain,  chronic  

Diseases  of  spinal  cord  

Diseases  of  respiratory  organs,  acute".". 
Diseases  of  respiratory  organs,  chronic. 

Diseases,  gastro-intestinal,  acute  

Diseases,  gastro-intestinal,  chronic  

Diseases,  orgaeic,  of  the  heart  

Diseases,  hepatic          

Alcoholismus  ------ 

Anginas  .".'!!!.".'. 

Nephritic  colic  .  .  . 

Dyscracias  

Dy scnterj-  .".*.'.". .     .  . 

Spermatorrhea  

Splenitis  

Fevers : 

Epberaeral  

Bilious  

Gastric  "V.V.[][[[ 

Typhoid  []  

Paludean  -.".*.'.*..".' 

Pernicious  

Catarrhal  

)pium  poisoning  

Nephritis  

N'euralgia  


leumatism 

)ld  age  , 

Cetanus  

'hthisis  


SURGICAL. 


)iseases  of  the  eve,  acute  . . . , 
)isea8e8  of  the  eye,  chronic  . 
diseases  of  the  bones  . . 

hseases  of  the  bladder  

vneurism  

ilenorrhagia.   

ancer  

"oreign  bodies  in  cesophajrus 
hancresand  bubos..:. 

•iseases  of  the  skin  

uraors,  various ... 

crofula  

trictures,  urethral      

ractures   

istnla;,  urinal .  .*.'. 

istula;.  anal  

angrene  

'ounds  and  contusions 

ematocele  

eiTiia   

ydrocele  

iflammation  

islocations 

"chitis  

ims   

philis  ,\\  

leers    


Totals 
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Table  No.  39— Continued. 


November. 


December. 


CONTAGIOUS. 


Yellow  fever. 
Farcy  


Small-pox. 


MEDICAL. 


Diseases  of  brain,  acute  

Diseases  of  brain,  chronic  

Diseases  of  spinal  cord  

Diseases  of  respiratory  organs,  acute. . . 
Diseases  of  respiratory  organs,  chronic. 

Diseases,  gastro  intestinal,  acute  

Diseases,  gastro-intestinal,  chronic  

Diseases,  organic,  of  the  heart  

Diseases,  hepatic  

Alcoholismus  

Anginas   

Nephritic  colic  

Dyscracias  

Dysentery  

Spermatorrhea  

Splenitis  

Fevers : 

Ephemeral  

Bilious  

Gastric  

Typhoid  

Paludean  

Pernicious  

Catarrhal  

Opium  poisoning  

Nephritis  

Neuralgia  

Epilepsy  

Rheumatism  

Old  age  

Tetanus  

Phthisis  


SURGICAL. 


Diseases  of  the  eye,  acute  — 
Diseases  of  the  eye,  chronic. 

Diseases  of  the  bones  

Diseases  of  the  bladder  

Aneurism  

Blenorrhagia  

Cancer  

Foreign  bodies  in  oesophagus. 

Chancres  and  bubos  

Diseases  of  the  skin  

Tumors,  various  

Scrofula   

Strictures,  urethral  

Fractures  

Fistulae,  urinal  

Fistulas,  anal  

Gangrene  

Wounds  and  contusions  

Hematocele  

Hernia  

Hydrocele  

Inflammation  

Dislocations  

Orchitis  

Burns  

Syphilis  

Tilcers  


12 


15 


Totals - 


472 


561 


90 


136 
3 

36 
150 


12 
84 
27 

234 
93 

481 

196 
22 
56 

204 
21 
2 
97 
36 
2 
3 

63 
2 

112 
18 

419 
20 

312 
23 
5 
41 
17 

334 
40 
2 

168 


73 
13 
28 
15 

2 
131 
12 

1 

404 
212 
21 
35 
32 
61 
21 
3 


4 

18 
40 
114 
6 
49 
15 
208 
482 


1 

74 

0 

13 

2 

30| 

1 

16. 

3 

5 

0 

131 

12 

24 

0 

1 

1 

405 

8 

220 

2 

23 

1 

36 

2 

34 
67 

6 
0 

21 

0 

3 

2 

8 

19 

851 

0 

4 

2 

20 

0 

40 

9 

123 

0 

6 

0 

49 

0 

16 

8 

216 

2 

484 

1, 199 
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Table  No.  39— Continued. 

SUMMAHr. 

Remaining  31st  December,  1877 

Admitted  1878   

Diseliarged  1878  

Died  1878  , 

Remaining  January  1,  1879  


MONTHLY  SUMMAEY. 


January. 

& 

0 

u 

1 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

Totals. 

Admitted  

Discharged  

Died  

533 
427 
108 

493 
381 
79 

584 
488 
90 

532 
442 
91 

697 
575 
107 

653 
519 
102 

791 
644 
132 

732 
615 
107 

649 
^98 
95 

677 
587 
112 

600 
472 
86 

585 
561 
90 

7,  526 
6,  309 
1, 199 

351 
7,526 
6, 309 


Table  No.  ^O.-Annual  report  for  1878  of  the  "  Quinia  La  Integridad  Nacional"  Private 

Infirmary,  Havana. 

MONTHLY  SUMMARY  BY  DISEASES. 


Diseases. 


CONTAGIOUS. 


Yellow  fever. . 

raicy  

Measles  

Small-pox  


MEDICAL. 


Diseases  of  brain,  acute  

Diseases  of  brain,  chronic  

Diseases  of  spinal  cord  

Diseases  of  respiratory  organs,  acute! '. 
iJiseases  of  respiratory  organs,  chronic 

iJiseases,  gastro-intestinal,  acute  

Diseases,  gastro-intestinal,  chronic  . 

diseases,  organic,  of  heart  

Diseases,  hepatic  

Alcoholismus  

-Ajiginas  

Nephritic  colic  ...*....".  1 

Dyscracias  ', 

Dysentery  

Splenitis  \\\\ 

Fevers:   

Ephemeral  

Bilious.  

Gastric  .'. 

Typhoid  '".■.'.'.''.'*.'*.;; 

Pernicious  

Paludean ... 

Catarrhal...'.'.*.!" 

A  ephritis    

Neuralgia  

Rheinnatism  '. 

Tetanus    

Phthisis.... 


January. 


Eebruary. 


19 


March. 


21 


10 


April. 


May. 
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Table  No.  40— Continued. 


January. 

February. 

March. 

April. 

May, 

Diseases. 

Discharged. 

Died. 

Discharged. 

Died. 

Discharged. 

 ,  1 

Died. 

Discharged. 

Died. 

Discharged. 

'B 
3 

H 

SURGICAL. 

2 

2 

4 

1 

1 

9 

10 

13 

9 

12 
1 

10 

7 

6 

4 

10 

3 

5 

1 

1 

1 

2 

1 

1 

3 

3 

3 

5 

1 

1 

1 

2 

7 

1 

10 

8 

7 

15 

1 

2 

2 

2 

3 

4 

4 

6 

5 

8 

5 

6 

5 

7 

4 

1 

2 

4 

5 

1 

4 

158 

11 

150 

8 

194 

14 

189 

17 

278 

20 

June. 

July. 

August. 

September. 

October. 

Diseases. 

Discharged. 

Died. 

Discharged. 

Died. 

Discharged. 

Died. 

Discharged. 

Died. 

Discharged. 

Died. 

CONTAGIOUS. 

64 

22 

98 

41 

76 

23 

24 

5 

2 

2 

5 

3 

MEDICAL. 

6 

1 

4 

1 

2 

1 

Diseases  of  respiratory  organs,  acute. . . 
Diseases  of  respiratory  organs,  chronic. 

Diseases,  gastro-intestinal,  chronic  ... 

14 

17 
1 

9 

11 

2 

9 

1 

1 

16 

i" 

2 

13 
2 

1 
1 
7 

11 
2 

10 

13 

1 
1 

1 

2 

1 

1 

5 

1 

Fevers : 

2 
1 

9 

5 
12 

3 
2 
1 

11 

5 

16 

1 

2 
2 

10 

40 

72 

1 

48 

57 

21 

5  1 

2 
1 
9 

1 

3 

1 

2 

1 

2 
8 

5 

7 

5 

11 

25 

19 
1 

3 
5 

22 

2 
3 

11 

9 

2 
5 

3 
8 

i 

i 

1 

2 

3 

2 
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Table  No.  40— Continued. 


June. 

July. 

August. 

September. 

October. 

Discharged. 

1 

P 

Discharged. 

1 

p 

Discharged. 

P 

1 

Discharged. 

P 

Discharged. 

1 

<u 
P 

SUKGICAL. 

Diseases  of  the  eye  

2 

13 
17' 

Diseases  of  the  bones  

A.neurism  

Blenorrhagia  [[][ 

Jancer  \  . 

Chancres  and  bubos  

rumors,  various  '.'.['. \ 

krofula    

Strictures,  urethral  

''ractures    ..I'.l. 

Fistula?,  urinal  

'"istulre,  anal  . 

Vounds  and  contusions  

lematocele  

lydrocele  ."!!!! 

ntlammation  

Mslocations  '..  ' 

•rchitis  

icils  

yphilis  .*."!! 

leers   

13 
..... 

3 
1  a 

ii 

"'i' 

1 

li 

12 

4 

'"'13' 

11 

5 
2 
2 
2 

..... 

15 

1 

3 
10 

4 

6 

'13" 

5' 
2 

— 

""2 

6 

2 

-1  1 

----- 
'"'3 

18 
2 
4 

10 
7 

"'i'  ' 

2 

"*"l" 
..... 

'"12" 

..... 

'1 



4 

""s 

3 

Totals  

249 

28 

399 

51 

253 

27 

226 

*8 

190 

6 

November. 

December. 

Totals. 

DiS63i86S. 

Discharged. 

rs 

Discharged. 

P 

Discharged. 

id 

4) 
P 

Discharged 

<u 

rB 

COXTAGIOUS. 

'How  fcvfir 

17 

3 

331 

rev  

1 

113 

444 

1 

"'16' 

1 

1 
10 
107 

MEDICAL. 

3 

82 

25 

leases  of  brain,  acute 

0 

teases  of  spinal  cord                  

leases  of  respiratory  organs,  acute 

4 

3 
4 

i 

"i 

4 

"8 

15 

i57  1 

4 
158 
14 
140 
6 

i(!ases  of  respiratory  organs,  chronic 

1 

leases,  gastro  intestinal,  acute  

•eases,  ^^astro-intestinal,  chronic  

13 



12 

10 
140 
6 

4 

5 

)hritic  colic  ..*.".'"* 

.cracias  

'Ditis  ^  

8 

8 

6 
2 

57 
2 

28 
7 
1 

132 

"454' 

1 

2 

5 
7 
4 

57 
2 

28 
8 

"3"  ' 
1  . 

i' 

Ephemeral  

Bilious  " 

Gastric  

T>7jhoid  " 

.Pernicious  

12  . 
27"  .' 

9 

""ii" 

i' 

I 

132 
1 

2  . 

"i' 

22 

6 

28 

,  Catarrhal    

»  liritis    

lalgia  

^  iimatism  . 

inus.    

'  lisis          

14  . 
23  . 

4  .*. 

3  .. 

"  i" '. 

9 

29 

2 
6 

2  " 

4 

92  . 
255  . 

1  . 
47  . 
69  . 

""'3' 

1 

i' 

27 

5 
92 
255 

1 
47 
69 

1 
30 
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Table  No.  40— Continned. 


SURGICAL. 


Diseases  of  the  eye  

Diseases  of  the  bones  . .  - 

Aneurism   

Blenorrhagia  

Cancer  

Chancres  and  bubos  

Tumors,  various  

Scrofula  

Strictures,  urethal  

Fractures   

Fistulse,  urinal  

Fistulae,  anal  

"Wounds  and  contusions. 

Hematocele  

Hydrocele.  

Inflammation  

Dislocations  

Orchitis  

Boils  

Syphilis  

TJlcers  


Ifovember. 


December. 


Totals. 


10 


147 


Totals. 


140 
1 

109 
31 
6 
4 
5 

..... 

37 
1 

8 
131 

5 
27 
69 
46 
35 


2, 606 


1-3 


204 


5 
1 

140 
2 

109 
31 
6 
4 
6 

"*i 

37 
1 


2, 810 


ANNUAL  SUMMAKY. 


Remaining  31st  December,  1877  2  fiiA 

Admitted,  1878   g'f  - 

Discharged,  1878   '204 

Died,  1878  

Remaining  1st  January,  1879  


MONTHLY  STJMMAEY. 


i 

i 

1 

1 

1 

00 

& 

p 

1 

Pi 

-§ 

O 

O 

1 

1 

i 

© 
0 

i 

179 
158 
11 

181 
150 
8 

205 
194 
14 

205 
189 
17 

248 
278 
20 

295 
249 
28 

476 
399 
51 

289 
253 
27 

232 
226 
8 

191 
190 
6 

171 

173 
5 

144 
147 
9 

2, 816 
2,606 
204 
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CHAPTER  XXV. 

VITAL  STATISTICS  OF  THE  ISLAND  OF  CUBA,  INCLUDING  TTte  ISLE  OF 

PINES. 

Table  No.  41.— Po^^mlation, 


Census. 

Whites.* 

Colored. 

"White  and  colored. 

Males. 

Females. 

Total 

Males. 

Females. 

Total. 

Males. 

Females. 

Total. 

1774 
1792 
1817 
1827 

1841t.... 

1846 
1862 

1867t .... 

1877:  .... 

55, 576 
72, 299 
149,  725 
168,  653 
227, 144 
230,  985 
468, 107 
491,  512 
561,  315 

40, 864 
61, 254 
126,  964 
142,  398 
191, 147 
194,  784 
325,  377 
341,  645 
379, 112 

96, 440 
133, 553 
276, 689 
311,  051 
418,  291 
425,  769 

*793, 484 
833, 157 

*940, 427 

44,923 
74, 319 
207, 159 
235,  252 
356, 953 
273, 662 
332, 468 
325,120 
240,  251 

30, 257 
66, 067 
151, 756 
158, 184 
232,  380 
199,323 
270, 518 
268, 198 
229, 181 

75, 180 
140,  386 
358,  915 
393, 436 
589,  333 
472,  985 
602,  986 
593,  318 
469,  432 

100, 499 
146,  618 
356, 884 
403,  905 
584,  097 
504,  647 

800,  575 
816,  632 

801,  566 

71, 118 
127, 321 
278,  720 
300,  582 
423, 527 
394, 107 
595,  895 
609,  843 
608,  293 

171,  620 
273,  939 
635,  604 
704,  487 
tl,  007,  624 
898,  754 
1,  396,  470 
1,  426,  475 
*1,  409,  859 

neCTo  biood  In  18^^  fht  Tr^^.A^-^''^  ^""^  Chinese,  while  the  colored  include  only  those  of 
Sr?^S^^^'^^^  «t^7eTe?a  »121!?1?/^* 

popnlaUon  ''^'''''^        ""^^  regularly  taken,  but  "  official"  estimates  were  made  of  the 

iei^Pd'w»S^I!^P^?l'^         '^^^^''^  "^^^^^^      ^'^^^"s  of  the  jurisdiction  of  Holguin,  having  been  Ions 
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Table  No.  42. — Population  of  Cuba,  census,  1877. 


Provinces.* 

Cubans  and 

Whites. 
Foreigners. 

Total. 

Chinese.t 

Colored.]; 

Totals. 



423,  543 
189,  220 
250, 728 
312,  392 
55,459 
203, 405 

Santiago  de  Cuba  

298,  388 
126,  312 
119,  371 
200,  916 
46,  664 
114,  831 

3,  951 
275 

2,  553 

1,216 
229 

1,353 

302,  339 
126,  587 
121,  924 
202,132 
46,  893 
116, 184 

10, 108 
3, 137 
20,  064 
13,  301 
94 
422 

111,096 
59,  496 

108,  740 
96,  959 
8,  472 
86,  799 

906,  482 

9,  577 

916,  059 

47, 126 

471,  562 

1,  434,  747 

*Cuba  was  at  one  time  subdivided  into  tbe  western  and  eastern  departments;  subsequently  into  the 
western  central,  and  eastern  departments;  and  about  1878  into  the  above  six  provinces;  these  are 
again  subdivided  into  36  jurisdictions,  and  these  into  127  municipalities.  The  province  ot  Havana 
includesthelsloof  lines,  which  has  about  2, 200  population.     „  ^         ^     ^„         u  i 

tOf  the  47  1''6  Chinese  21,890  are  specified  as  "free."  and  25,286  as  "under  contract,    or  as  colonos. 

+  0f  the  471  562  colored  population,  195,563,  freed  May  8,  1880,  were  slaves  m  1877. 


Births  and  deaths,  or    baptisms"  and    burials  " 

No  statistics  of  birtlis  and  deaths  have  been  found  for  auy  other  years,  except  for 
those  which  follow,  and  these  are  from  the  official  censuses.  Every  statistician  knows 
how  little  contidenco  is  usually  to  be  placed  in  national  statistics  of  this  land;  how- 
ever since  those  which  follow  are  derived  from  the  ecclesiastical  authorities,  who,  m 
Catholic  Cuba,  derive  profit  from,  promote  religious  prejudice  through,  and  exercise 
strict  jurisdiction  over,  baptisms  and  burials,  it  is  believed  that  they  are  more  rehable 
than  are  such  reports  in  Protestant  countries  generally. 


Table  No.  43. 


Baptisms. 

Burials 

eaths 
pop- 

Tear. 

of  d( 
1,000 
ion. 

White. 

Colored. 

Total. 

White. 

Colored. 

Total. 

1  Ratio 

12,  928 

17,  553 

30,  481 

6,  632 

10, 033 

16,  665 
19,  479 

19,  820 
26,  535 
22,  654 

20,  770 
33,  034 

23.6 

17, 066 

14,  296 

31,  362 

9,  235 

10,  244 

17,  997 

15,  709 

33,  706 

9,  503 
11,865 

10,  317 

17,  405 

14,  463 

31,  868 

14,  670 

16,  204 

13,  744 

29,  948 

9,  920 

12, 734 
9,  837 

23.1 
23.6 

18,  375 

16,  090 

34,  465 

10,  933 

27,  778 

16,  861 

44,  639 

17,  580 

15,  454 

The  ratio  of  deaths  by  races  was  in—  White.  Colored. 

  21.3  25.5 

1»46   o2  1      25.  ti 

1862   

These  figures  demonstrate  conclusively,  as  the  statistics  of  a\l  southern  countries 
have  invariably  done,  that  the  old  idea  that  the  negro  surpassed  the  "^^^^ 
enduring  tropical  or  southern  climates  was  false  ;  and  that,  fftJ 
rate  is  habitually  greater.    It  will  be  seen  above  that  only  m  1846  ^kI  the  white  deatli 
rate  exceed  the  colored,  but  a  glance  at  the  data  for  the  four  preceding  years,  1842-  4o, 
shows  that  this  was  altogether  exceptional,  due  perhaps  to  yellow  lever. 
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s^.  U.-neaths  ly  sex  and  race  in  1882,  and  ratio  tlcereofto  every  1,000 population. 


Sex. 

White. 

Colored. 

White  and  colored. 

Deaths. 

Eatio. 

Deaths. 

Eatio. 

Deaths. 

Eatio. 

10,  309 
7,  271 

22.0 
22.3 

9,124 
6,330 

28.1 
23.4 

19, 433 
13,  601 

24.2 

22.8 

Total  

17,  580 

22.1 

15,454 

25.6 

33,  034 

23.6 

H.  Ex.  8  15 
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EXPLANATIONfi  OF,  AND  NOTES  ON,  TaBLE  NO.  45. 


If  vital  statistics  in  Cuba  were  trustworthy,  this  table,  which  has  been  the  object 
of  •Teat  labor  aud  considerable  expen.^e,  would  be  very  valuable.  It  amounts  as  it 
is  to  little  more  than  the  best  effort  which  was  practicable  to  accoraphsh  the  very 
important  end  of  illustratiug  the  influence  on  yellow  fever  of  annual  variations  in 
the  unacclimated  population.  Until  means  are  furnished  to  estimate  this  predom- 
inant influence,  it  will  prove  almost  useless  to  attempt  to  estimate  other  influences, 
such  as  those  due  to  meteorological  changes. 

All  the  data  have  been  derived  from  ofdcial  sources,  and  are  reported  because  they 
are  the  nearest  approximations  to  the  truth  obtainable,  and  not  because  ol  conlidenc-e 
in  their  correctness.  The  causes  and  character  of  the  lack  of  correctness  will  be  suf- 
ficiently indicated.  ^         ...^      -     ,  , 

Column  C,  ''Army,''  was  derived  from  an  official  report  from  military  headquarters 

^^ColumiTb,  ''Navv  "  was  derived  from  a  report  from  navy  headquarters,  dated  Sep- 
tember 13,  1879,  and  refers  to  the  ''fleet  of  the  Antilles,"  all  of  which  appertains  to 
Cuba,  except  "two  vessels  of  small  burden,  which  are  in  Puerto  Rico. 

The  data  in  column  E,  as  also  i^  the  columns  K  and  M,  for  the  six  years  1854- o9, 
were  derived  from  PezueM's  Diet,  Geog.,  &c.,  and  have  been  inserted  m  order  to  com- 
pare past  vears  with  more  recent  years.  The  data  for  all  other  years  m  columns  L, 
F  G  were'  derived  from  an  official  report  of  the  "inspector  of  vessels"  at  Havana, 
while  column  H  was  derived  from  the  "  Bureau  of  Passports." 

The  data  in  columns  I,  J,  K,  L,  M,  N,  for  the  years  1869  to  December  31,  18/9,  were 
kindly  compiled  by  the  United  States  consnl-generars  office  from  the  reports  pub- 
lished in  the  daily  newspaper,  the  Diario  de  la  Marina,"  and  were  obtained  and  are 
presented  for  the  purpose  of  testing  the  correctness  of  the  data  m  columns  L,  1 ,  b^,  H. 
For  instance,  the  figures  in  columns  G  and  H  ought  to  correspond  exactly  with  Ihose 
in  columns  I  and  J,  but  as  will  be  seen  the  discrepancies  are  great. 

The  chief  cause  for  the  discrepancies  between  these  two  sets  of  data  is,  as  reported 
bv  Consul-General  H.  C.  Hall,  probably  due  to  the  fact  that  the  data  ot  the  Diario  de 
la  Marina  report  all  persons  in  a  family,  while  the  other  set  of  data  re]iort  only  those 
persons  having  passports;  some  of  these  may  cover  several  persons  m  one  iamily,  such 
as  children,  &c.  It  becomes  necessary  to  compare  the  two  sets  of  data,  in  order  to 
arrive  at  approximations  to  the  truth.  In  both  sets  of  data  crews  of  vessels  are  ex- 
eluded,  and  emigrants  from  Spanish  dominions  included.  ^  t?         i,^  ..n 

The  data  of  the  Cuban  superior  board  ot  health,  columns  O,  P,  Q,  R,  are  by  no 
means  correct,  and  serve  solely  as  approximations  which  may  justify  coniparisoii  ot 
different  years  with  each  other.  The  secretary  of  this  board,  Dr  V.  L.  Ferrer,  reported 
as  follows:  "  The  statistics  of  the  superior  board  of  heallh  include  only  the  civil  lios- 
pitais,  public  and  private,  and  not  the  who'e  mass  of  the  civil  population  Hence,  the 
mortality  statistics  of  Havana,  to  this  day,  are  reported  accurately  only  by  Dr.  Del 
Valle  and  the  many  discrepancies  which  are  observed  between  these  and  other  sta- 
tistics are  due  to  the  lack  of  exactitude  on  the  part  of  civil  hospitals,  m  reporting  to 
the  superior  board  of  health,  and  to  the  absolute  neglect  to  report  on  the  part  of  the 
military  hospitals,  and  of  the  civil  physicians,  who  have  always  reiuse-l  to  render  this 
important  service.  Should  the  service  become  well  ^^^^^nized  the  board  would  h^ 
able  to  report  exact  statistical  data."  The  statistics  of  Dr  Del  Valle  for  Hav  ana  are 
published  elsewhere  for  the  10  years,  1870-79,  and  if  these  be  compared  with  the  cor- 
Responding  statistics  of  the  board  of  health,  the  resulting  disciepancies  siif  ice  o 
destroy  confidence  in  those  of  the  board.  Its  report  of  only  150  deaths  in  Cuba  m 
1866  is  very  remarkable.  Inquiry  resulted  in  the  conviction  that,  while  this  num bei 
much  underrated  the  truth,  yet,  that  there  was  in  Cuba  l^^^s  yellow  ^^^^^^^  m  18()r>  tl^^^^^ 
usual.  The  statistics  of  the  board  were  published  m  the  March  ISo.  18b0  of  the  tro- 
pica Medico  Quirurgica  of  Havana;  but  in  this  there  are  so  many  mauitest  enors 
of  addition,  &c.,that  the  data  in  the  above  table  were  taken  from  the  o"g^nal  manu- 
script of  the  official  report  to  the  United  States  commission,  and  are  believed  to  oe 
?he  more  correct.  It  is  to  be  noticed,  that  while  "Havana"  and  the  "Western  depart- 
ment" are  reported  in  separate  columns,  yet  the  former  is  a  part  of  the  latter,  ana 
that  the  population  of  the  "  Eastern  department  "  is  about  t^^«-«eveiiths  wl^ile  hat 
of  the  Western  department,  including  Havana,  is  about  hve-sevenths  of  the  wJioio 

^TeateMmtVy^no  means  implicit,  confidence  is  due  to  f  ^  p'.'^^nll^  nlr 

tistics.  They  do  not  accord  for  1853-'54  with  those  then  publishnl  by  fennel  a,  nor 
for  1855-'59  "with  those  published  by  Pezuela ;  and  they  contain  some  errors  wliicu, 
though  manifest,  cannot  now  be  corrected.  The  military  hospitals  admit  not  oni> 
soldiers,  but  also  sailors  of  the  Spanish  navy,  aud  thes'j  are  included  in  the  total  cases 
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and  deaths.  Howe w,  a  special  report  separated  the  sailors  from  the  soldiers  for  the 
9i  years,  January,  1870,  July,  1879,  and  is  as  follows : 

Cases  and  deaths  of  yellow  fever  in  the  Spanish  navy. 


Tear. 

Cases. 

Deaths. 

1870  

1,  094 
105 
192 
133 

325 

231 
41 

37 
33 
129 

631 
324 
429 
526 
305 

203 
75 
156 
163 
90 

Total  

4,  064 

1, 158 

ifi???.^f  *  c^umn  TJ,  is  the  sum  of  columns  R  and  T,  except  for  the  years  1853  1854 
J,?^An  •^^Ti.^r''^^^?"^  Pezuela),  and  therefori  is  invalidated  ^  aTl  the  obieci 
tions  to  which  the  two  latter  columns  are  liable. 
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1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 

liJ 

13 
14) 
Vol 
16 
17 

18 

19 
20 
21 

22 

23 
24 

25 

26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

36 

37 
38 


Bahia  Hondat 

Baracoa  

Bayamo  

Cabanas  

Cardenas 
Ciego  de  Avila 

Cienfuegos  

Cuba  (Santiago  de) 
Gibara 
Guanabacoat 
Guanajay 
Guantanamo 
Giiinest 

Havana:  .-----1  Havana 


1851. 


Mayan 
Moron 
l!Tuevita8 
Palma  Soriano 
Pinar  del  Pviot 
Puerto  del  Padre 
Puerto  Principe 
Kemedios 
Sagua  la  Grande 
San  Antonio t  . 
Sancti  Spiritus 
Santa  Clarat .  -  - 
Santa  Cruz  del  Sur 
Santiago  de  las  Vegast 

Trinidad   

Victoria  de  las  Tunas 


years. 

Ul  diseases. 

roiio  w 

fever. 

iTumber  of 

Admitted. 

Admitted. 

P 

ID 

28i 
28i 

Q 

833 
920 

2 

15 

0 
0 

0 
*  0 

O 

19 

10^ 
28 
28i 

572 
4,  326 

21 
64 

65 
98 

10 
14 

2H 
15 

19 

254 
14 

247 

1 

0 

Q 

28^ 

28^ 
28i 

5 

8 

8,  366 

1  439 
174 

22 

422 

168 
3 

0 

687 
427 

: 

141 

59 
0 

0 

28i 

291 

4 

0 

0 

11 

28 

11 

1,  292 

88 

58 

» 

10 
22 
5 

310 

13 

12 

20 

775 

21 

0 

0 

5 
281 
28^ 
22 
20 
28^ 
28^ 
28 

"2,"  535 
75 
134 
222 
354 
1,774 
91 

46 
2 
1 
9 
12 
17 
1 

172 
0 
0 
0 
0 
0 
9 

30 
0 
0 
0 
0 
0 

1 

28^ 

1.  021 

11 

0 

0 

24 

25,  773 

921 

1,  528 

270 

^  N  p.,  northern  port;  S.  P.,  southern  port. 

t  Acclimating  hospital.  Tr,iH+arv  bosDital  at  Havana  until  the  Hospital  Madera  was 

Hospital  of  San  Ambrosio  was  the  ^J^^^^^^^^  have  been  in  these,  respectivel 

established  and  opened  January,  ^^JO.    The  num  Ambrosio  is  very  unfavorably 

roStrdr?hVL»lLtt^^  -  elevated  and  admirable  location. 
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* 

1852. 

1853. 

City,  to-vm,  or  village. 

All  diseases. 

Yellow  ferer. 

All  diseases. 

Yellow  fever. 

Number. 

* 

1 

a 

<i 

rs 

.a 
S 

a 

2 
P 

a 

-< 

OP 

<u 
+^ 

a 

13 
<l 

1 

Babia  Honda  

2 
3 

1, 181 
I,  031 

2 
42 

0 
0 

0 
0 

275 
1,  061 

2 
52 

6 
53 

0 

A 
4 

11 

5 

388 

12 

0 

0 

16 

6 

Ciego  de  Avila  

600 

0 

0 

7 

Cienfaegos  

485 
3,  111 

9 

47 
108 

0 
7 

393 
2,  779 

22 
53 

15 

8 

99 

49 
84 

g 

3 

10 
11 

■••I 

Guana  jay  

72 
367 
319 

1 

18 
11 

0 

0 
2 

0 
0 

51 
507 
450 

10 

17 

8 

19 

10 

1  ft 

2 

13 

0 

2 

0 

0 

*i 
15^ 
16 

6,  823 

982 
133 
24 

559 

618 
7 

65 

0 
0 

8,  873 

571 
192 

23 

771 

25 

1,  053 

189 

17 

1 

Q 

o 
0 

0 
0 

7 

0 

18 

Jaruco   

5 
0 

0 

0 

19 
20 

91 

22 
23 
24 
25 

Jiguani   

0 

0 

0 

Q 

0 

0 

183 

10 

0 

0 

1,588 

35 

0 

0 

1,  710 

155 

0 

0 

378 

9 

27 

3 

183 

14 

11 

26 

7 

27 

28  1 

Puerto  del  Padre  

530 

7 

0 

0 

616 

12 

2 

1 

29 
30 

Remedios  

3,  333 
193 
122 
171 
161 
961 
84 

47 
1 

29 
0 
0 
0 
0 

17 
0 
0 
0 
0 
0 
0 

2,  688 
123 

58 
239 
247 
931 

82 

23 

8 
0 
0 

1 

31 

Sagua  la  Grande  

0 

3 
8 

0 

32 

San  Antonio  

3 

0 

33 

2 

6 

7 

0 

34 ; 

36 
1 

0 

2 

0 

0 

35 

Santa  Cruz  del  Sur  

0 

9 

0 
0 

0 

36 
37 
38 

Santiago  de  las  Vegas  

1 

0 

Victoria  de  las  Tunas  

935 

12 

0  1 

0 

1,  073 

23 

,0 

0 

23,  560 

930 

838  1 

92 

23,  908 

1,  234 

*1,  307 

*237 

*Pefiuela,  p.  37,  gives  these  figures :  2,061  cases,  438  deaths. 
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City,  town,  or  village. 


Bahia  Honda  

Earacoa  

Bayamo  

Cabanas  

Cardenas  

Ciego  de  Avila  

Cienfuegos  

Cuba  (Santiago  de) 

Gibara   

Guanabacoa  

Guana  jay  

Guantanamo  

Giiinea  

Havana  


Holgmn  

Isle  de  Pinos  

Jaruco  

Jiguani   

Manzanillo  

Mariel  

Matanzas  

Mayari  

Moron  

Nuevitas  

Palma  Soriano  

Pinar  del  llio  

Puerto  del  Padre  

Puerto  Principe  

Kemedios  

Sagua  la  Grande  

San  Antonio  

Sancti  Spiritus  

Santa  Clara  

Santa  Cruz  del  Sur  

Santiago  de  laa  "Vegas. 

Trinidad  

Victoria  de  laa  Tunas  . 


1854. 


All  diseases. 


1,  523 


445 
4.  948 


474 

9,763 

689 
123 


87 


113 
'796 


2, 186 
196 
40 
382 
516 
1,  216 
89 
215 
952 


647 

9 
17 


Yellow  fever. 


0 

108 


111 


1, 715 

0 
0 


20 


*256 

0 
0 


184 


193 
0 
0 
87 
44 
17 
0 
0 
52 


28,  860 


1,  301    t2,  612 


42 


t482 


1855. 


All  diseases. 


864 
749 


103 


3,  811 


285 
439 
415 
177 

13,  789 

563 
539 


182 
'859 


272 


1 

121 


31 

753 

67 
11 


20 


564 


3,  455 
76 
112 
291 
990 
963 
71 
283 
862 


81,  912 


142 
2 
4 
4 
16 
8 
0 
5 
19 
34 


1,  322 


Yellow  fever. 


*Tbe  military  hospital  reports  in  MSS.  give  193  cases,  43  deaths,  but  in  said  report  a  number  of 
months  are  omitted,  andPenuela'sTopog.  Med.  deCuba,  1855,  p.  158,  gives  1,715  cases,  256deaths,  asabove. 
t  Penuela,  p.  37,  gives  these  figures :  2,878  cases,  622  deaths. 
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City,  town,  or  village. 


1  '  Bahia  Honda  

2  Baracoa  

3  Bayamo  „[ 

4  Cabanas  

5  Cardenas  

6  Ciego  de  Avila  . 

7  Cienfuegos  

8  Cuba  (Santiago  de) 

9  Gibara   

10  ,  Guanabacoa  

11  ;  Guana  jay  ." 

12  i  Guantanamo              

13  ;  Guinea  

Havana  [ 

16  i  Holgnin  

17  I  Isle  de  Pinos  .  .    .  . 

18  Jamco  \[\\ 

19  Jiguani  ,\[ 

20  Manzanillo  

21  I  Mariel  

22  I  Matanzas  

23  I  Mayari  

24  Moron  

25  Xue  vitas  !!.'.".".*."." 

26  Palma  Soriano   

27  PinardelPvio  

28  I  Puerto  del  Padre  

29  j  Puerto  Principe  

30  I  Remedios  

31  j  Sagna  la  Grande   .  . 

32  I  San  Antonio  ] 

33  .  Sancti  Spiritus  

34  Santa  Clara  

35  Santa  Cruz  del  Sur... 

36  I  Santiago  de  las  Vegas 

37  ,  Trinidad  

38  Victoria  de  las  Tunas 


1.  55« 


234     ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH. 

Table  No.  46— Continued, 


City,  town,  or  village 


Baliia  Honda 
Baracoa 
Bayamo 
Cabanas 
Cardenas 
Ciego  de  Avila 
Cienfuegos 
Cuba  (Santiago  de) 
Gibara 
Guanabacoa 
Guanajay 
Guantananio 
Gilines 

Havana 

Holguin 
Isle  de  Pinos 
Jaiuco  . 
Jiguani 
Manzanillo 
Mariel 
Matanzas 
Mayari 
Moron 
Nuevitas 
Palma  Soriano 
Pinar  del  Kio 
Puerto  del  Padre 
Puerto  Principe 
Bemedios 
Sagua  La  Grande 
San  Antonio 
Sancti  Spiritus 

Santa  Clara  

Santa  Cruz  del  Sur 
Santiago  de  la  Vegas 
Trinidad 


Victoria  de  las  Tunas 
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City,  town,  or  village. 


29 

30 

31 

32 

33 

34  ' 

35 

36 

37 


Bahia  Honda  , 

Baracoa  

Bavamo  

Cabanas  

Cardenas  

Ciego  de  Avila  

Cienfuegos  

Cuba  (Santiago  de) . . . 

Gibara   

Guanabacoa  

Gnanajay  

Gnantanamo  

j  Giiines  

Havana,  

Holguin  

Isle  de  Pinos  

Jaruco   

Jiguani  

Manzanillo  

Mariel  

Matanzas  

Mayari  , 

Moron  

Nuevitas  

Palma  Soriano  

Pinar  del  Rio  

Puerto  del  Padre  

Puerto  Principe  

Remedios  

Sagiia  la  Grande  

San  Antonio  

Sancti  Spiritus  

Santa  Clara  

Santa  Cruz  del  Sur  

Santiago  de  las  Vegas. 

Trinidad  

"Victoria  de  las  Tunas. 


All  diseases.      Yellow  fever 


120 
1,082 
1, 167 
66 

702 


281 
2.  954 
182 
188 
405 
141 
271 

14,  743 

486 
324 
187 


235 
307 
1,  383 


212 


3,  202 
143 
207 
262 
320 
299 
31 
493 
836 
130 

31,  608 


10 
74 
5 
0 
4 
1 
1 

534 

4 

27 
4 


1861. 


All  diseases. 


12 


12 
27 
0 
0 
0 
4 
1 

622 

0 
1 
1 


34 
0 

173 


65 
476 
491 

76 
277 


2,527 
66 
156 
197 
102 
119  I 


Yellow  fever. 


83  I  15,962 


312 
184 
94 


108 
300 
1,  046 


195 


1,017 


143 


2,  418 
90 
130 
258 
250 
395 
31 
768 
295 
40 

27,  796 


3 
44 
9 
0 
2 
1 
1 

923 
1 

16 


15 


31 
5 
0 
2 
4 
0 
0 

1.  766 


0 

113 
61 


26 
2 
5 

13 
2 
1 
1 

32 
5 
1 

1, 168 


78 
0 
32 
62 
7 
0 
0 

156 
14 
0 

2,  365 
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Table  No.  46— Continued. 


City,  town,  or  village. 


BaMa  Honda  

Baracoa   

Bayamo  

Cabanas   

Cardenas  

Ciego  de  Avila  

Cienfuegos   

Cuba  (Santiago  de) 

Gibara  

Gruanabacoa  

Guana  jay  

Guanlanamo  

Giiines   


Havana 


7 
8 
9 
10 
11 
12 
13 
14? 
155 

16  Holguin  

Isle  de  Pinos  

Jaruco  

Jiguani   

Manzanillo  

Mariel  

Matanzas  

Mayari  

Moron  

!Nuevitas  ...   

Palraa  Soriano  

Pinar  del  Kio   

Puerto  del  Padre  

Puerto  Principe  

Remedies  

Sagua  la  Grande  

San  Antonio  

Sancti  Spiritus  

Santa  Clara  

Santa  Cruz  del  Sur  

Santiago  de  las  Yegas . 

Trinidad  

Yictoria  de  las  Tunas 


1862. 


All  diseases. 


Yellow  fever. 


a 

<1 


585 
489 
35 
641 

"'222 
2,  416 
77 
273 
493 
586 
179 

20, 113 

109 
241 


0 

1, 155 


1863. 


All  diseases.    I  Yellow  fever. 

 -i  


0 
74 
0 
3 

31 
0 
0 

1,  415 

0 
0 


108 

3 

7 

122 

6 

13 

1,  874 

51 

218 

23 

0 

0 

""6 

0 

 0 

'431' 

27' 

25 

2.318' 

',""'33 

40 

209 

2 

0 

131 

1 

0 

534 

27 

47 

190 

1 

0 

1,  041 

10 

8 

26 

0 

0 

1,  002 

19 

20 

188 

1 

1 

29 

0 

0 

0 
22 
0 
0 

15 
0 
0 

478 

0 
0 


34,  753  1    1,  482      1,  918 


11 


121 
481 
259 
42 
322 


467 
5,  639 
66 
142 
43 


16,  039 

85 
288 


81 
1.50 
848 

24 


4 

223 


2 

792 
2 


323 


602 


1,646 
210 
117 
314 
132 
954 
22 
327 
309 
37 

29,  586 


7 

313 
14 
0 
7 


0 

1,466 
0 


1,  914 
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3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14? 

m 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 


City,  town,  or  village 


Bahia  Honda 
Baracoa 
Bayamo 
Cabanas 
Cardenas 
Ciego  de  Avila 

Cienfaegos  

Cuba  (Santiago  de) 

G-ibara  

Guanabacoa 
Guanajay 
Gnantanamo 
Giiines  

Havana 


Holgnin 
Isle  de  Pinos 

Jamco  

Jiguani   

ManzaniUo . . 
Mariel 
Matanzas 
Mayari 

Moron  

Xuevitas  

Palma  Soriano  

Pinar  del  Rio  

Puerto  del  Padre.. 
Puerto  Principe. . . 

Remedios  

Sagua  la  Grande 

San  Antonio  

Sancti  Spiritus  

Santa  Clara  

Santa  Cruz  del  Sur... 
Santiago  de  las  Vegas 

Trinidad  ?... 

Victoria  de  las  Tunas 


3 

2 

0 

0 

02 

227 

'2 

3' 

324 

'""739" 

C 

0 

0 

0 

2 

0 

21 

76 

13 

0 

1 

0 

81 

0 

11 

21 

158 
0 
0 
0 
20 
0 
0 
0 
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City,  town,  or  village. 


Bahia  Honda   

Baracoa  

Bayamo  

Cabanas  

Cardenas  

Ciego  de  Avila  

Cienfuegos   

Cuba  (Santiago  de). 

Gibara  

Guanabacoa   

Guanajay  

Guantanamo  

Giiines   


Havana   

Holguin   

Is\ede  Pinos  

Jaruco   

Jiguani   

ManzaniUo  

Mariel  -   

Matanzas  

Moyari  

Maron  

Nuevitas  • 

Palm  a  Soriano  • 

Pinar  del  Kio  

Puerto  del  Padre  

Puerto  Principe  

Kemedios  

Sagua  la  Grande  

San  Antonio  

Saneti  Spiritus  

Santa  Clara   

Santa  Cruz  del  Sur  . . 
Santiago  de  las  Vegas 

Trindad  

Victoria  de  las  Tunas 


1867. 


All  diseases. 


335 
870 
388 
124 
845 


403 
3,  703 
70 
95 
474 
530 
226 

12, 461 
139 
451 


Yellow  fever. 


153 
149 
1, 471 


4 

32 
0 
2 
5 
4 
9 

300 


All  diseases. 


166 
459 
409 
67 
798 


311 
2,  290 
108 


544 
329 
65 

13,  635 

102 
261 


Tellow  fever. 


65 
920 


814 


1,484 
265 


216 
218 
1,  477 


277 


28,  845 


423 


16 


104 


1,  219 
151 


108 
169 
1,  022 
75 


358 
51 


24,  201 


874 
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City,  town,  or  village. 


1868. 


All  diseases. 


1  BaMa  Honda   

2  j  Baracoa   

3  Bay  am  0  

4  ,  Cabanas  

5  I  Cardenas  

6  J  Ciego  de  Avila  

7  1  Cienfuegos   , 

8  ;  Cnba  (Santiago  de) 

9  i  Gibara    

10  I  Guanabacoa   

11  I  Guanajay  

Guantanamo  

Giiines   


Holguin  

Isle  de  Pinos   

J aruco   

Jiguani   

Md,nzanillo  

21  j  Mariel  

22  Matanzas  

2.3  Mavari  

24  Maron   .', 

25  Xuevitas  , 

26  Palma  Soriano  

27  Pinar  del  Rio  

28  Puerto  del  Padre  

29  Pueito  Piincipe  

30  Remedies  

31  Sagua  la  Grande  

32  Han  Antonio  

33  Sancti  Spirtus  

34  Santa  Clara  

35  Santa  Cruz  del  Sur  ... 

36  Santiago  de  las  Vegas 

37  Trindud  

38  Victoria  de  las  Tunas . 


163 

0 

205 

] 

316 

18 

""'52i* 

17 

277 

32 

2, 196 

36 

138 

3 

'"'67i' 

35 

137 

4 

66 

2 

10,  743 

621 

159 

2 

216  1 

9 

Yellow  fever.      Ail  diseases 


632 


270 


1, 178 
135 


122 
242 


398 
370 


20,  052 


52 


61 


116 

28 
0 

"'35' 
6 
0 

472 

0 
0 


5 
123 


1,  015 


113 
0 


1,127 


0  129 
0  574 
13      2, 818 


167 

0 
0 


323 
516 
605 
6,  418 
1,  345 

""245' 
597 


Yellow  fever. 


10,  356 

1,748 
218 


2,  586 


483 


850 
5,  322 


1 

0 

0 

5 

2 

0 

296 

252 

105 

"il 

49' 

"io 

23 

23 

3 

5 

186 

37 

488 

539 

284 

49 

39 

23 

"13 

13 

6 

20 

8 

0 

945 

1,  892 

665 

48 

25 

9 

9 

0 

0 

347 


434 


783 
617 
196 
1,  630 
2,174 
654 


2,  221 


53,  491 


""175 

'""214 

ioi 

37 

85 

33 

"'"78' 

29' 

13 

200 

115 

52 

'"'si' 

96' 

24 

""660 

""661 

335 

86 

120 

64 

11 

9 

1 

4 

13 

3 

266 

226 

153 

246 

296 

102 

57 

52 

11 

""iie' 

"'125' 

89 

275 


178 

85 

4,158 

5,  247 

2,  214 
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City,  town,  or  village. 


Bahia  Honda  

Baracoa  

Bayamo  

Cabanas  

Cardenas   

Ciego  de  Avila  

Cienfuegos  

Cuba  (Santiago  de) . 

Gibara   

Guanabocoa  

Guana  jay  

Guantanamo  

Giiines  

Havana  


Holguin  

Isle  de  Pinos 


1870. 


All  diseases. 


121 
513 
2,  979 


196 
2,  033 
1,  093 
6,  704 

669 


53 
749 


3 

211 
58 

727 
27 


Yellow  fever.     All  diseases, 


1871. 


5 
1 

128 


12 
18 
78 
539 
1 


1 
9 
29 
419 
0 


505 
1,  956 


4,  802 
598 

5,  658 
780 


2,599 


3 
13 
100 


345 
33 
463 


Yellow  fever. 


100 


Jaruco  

Jiguani  

Manzanillo  

Mariel  

Matanzas  

Mayari  

Moron   

Nuevitas  

Pal  ma  Soriano  

Pinar  del  Rio  

Puerto  del  Padre  

Puerto  Principe  

Remedios   

Sagua  la  Grande  

San  Antonio   

Sancti  Spiritus  

Santa  Clara  

Santa  Cruz  del  Sur — 
Santiago  de  las  Vegas 

Trinidad  

Victoria  de  las  Tunas . 


12, 688 

2, '189 
189 


928 

237 
7 


1,  741 

136 
0 


388 


12,  654 

2,  492 
187 


807 

113 
7 


4, 181 


179 


259 


50 


1,131 
3,  870 


102 
278 


330 


1,775 
5.  237 


102 
168 


794 

1,  271 

2,  720 

3,  854 


Of  these  there  were  in  the 
wards  of  the  Hospital  de 
Madera,  from  January, 
1870,  to  July,  1879  

And  in  San  Ambrosio  


15,  782 
1,  377 
399 
58 
2.627 
1,  545 
1.117 


1,680 
3,  984 


70.  904 


2,  516 
10, 172 


1,  092 
214 
19 
3 

372 
97 
17 


1, 145 
206 
3 
0 

405 
69 
27 


141 

138 


4,  975 


95 
833 


5,  089 


579 
1, 162 


567 
126 
3 
0 

249 
21 
4 


2. 125 


328 


13,  029 
1, 133 
212 


5,  841 
3, 130 
2,  398 


3,  013 
5.  068 


79,  791 


3,  293 
9. 361 


15 
22 
205 
141 


101 
4 


112 

153 


202 
350 


4,427 


147 
660 
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1872. 

1873. 

City,  town,  or  village. 

All  diseases. 

Yellow  fever. 

All<] 

iseases. 

j  Yellow  fever. 

1  Number.  ^ 

S 

a 

<j 

P 

a 

P 

'6 

<^ 

'q 

n 

a? 

a 
< 

P 

1 

9 

3 

!Babi<i  Honda 

45 

1 

0 

0 

588 
2,997 

"4,083 
348 
7,  961 
1,  816 

'4,091' 

8 
341 

77 
16 
736 

9 
602 

3 

208 
11 

384 
2,  491 

3,480 
372 
5,  431 

8 

270 

1 

0 

4 

5 
6 

Cabanas ......  .  . 

Cardenas  

Cieso  de  Avila  

426 

165 

7 

Cienfupcos  

35 
15 
709 
156 

'"'263' 

103 

0 

0 

8 

Cuba  (Santiago  de) 

8 

346 
87 

"  i59 

11 

IV 

Q 

147 

""397' 

185 

90 

12 

10 

11 

12 

Guanabacoa  

Guannjay   

Guantanamo 

974 
'i,'86l' 

41 



13 

7 

13 

63 

'"25' 

i 

14 

i5i 

16 

Havana  

18,  431 

5,616 
00* 

952 

583 
8 

513 

732 
0 

143 

375 
0 

12,  959 

4, 163 
207 

780 

Hol"Tiin 

655 

225 

17 
18 
19 

20 

Isle  de  Pinos  

134 
8 

190 
0 

21 
0 

Manzanillo  

1,  519 
5,  274 

143 
577 

60 
491 

35 
253 

1, 1^0 

228 

175 

121 

21 
22 
23 

Mariel  

3,  699 

241 

133 

74 

Mavari  

1,  204 
1,  989 

78 
39 
252 

53 
42 
202 

'""i72 
37 
0 

1 

27 

Jo 

367 

13 

13 

6 

24 

Moron  

694 
964 
3,  558 

14  403 

18 

16 

3 

25 

Xuevitas 

3,  488 

i3,'88i' 
830 
188 

16 

0 

0 

26 

27  1 

28  ! 

29  j 
30 

Palm  a  Soriano  

Pinar  del  Rio  

Puerto  del  Padre...*...!".'..". 
Puerto  Principe   

98 

57' 
17 

212 


OyO 

61 
894 

23 
321 

31 

Saffua  la  Grande  

40 
3 

'277 

6 

0 

0 

32 

San  Antonio  

0 

33 

Sancti  Spiritus  

2,  904 
1^588 

146 
129 
202 

219 
120 
291 

112 
57 
118 

"i,'333 

24 

34 

Santa  Clara  

8 

35 

Santa  Cruz  del  Sur  

2,157 

704 
1,  400 

29 

3 

36 
37 

Santiago  de  las  Vegas 

45 

42 

6 

38 

Trinidad  \\\\\ 

Victoria  de  las  Tunas 

'1,666 
5,  397 

"Vbl 

523 

134 

268 

92 
204 

670 
1,  697 

13 

1 

1 

106 

13 

2 

89,  058 

6,207 

5,135 

2,  424 

63,208 

3,249 

2,785 

1,  004 

Of  these  there  were  in  the 
wards  of  the  Hospital  de 
Madera,     from  January, 
1870,  to  July,  1879  

4,943 
13,  488  1 

269 

683 

227 

67 
76 

3,  373 
9,  580 

! 

124 

And  in  San  Ambrosio  

71 

18 

286 

1 

656 

584 

207 

H.  Ex.  8  16 


242     ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH. 

Table  No.  46 — Continued. 


City,  town,  or  village. 


Bahia  Honda  

Baracoa  

Bayamo  

Cabanas  

Cardenas  

Ciego  de  Avila  

Cienfuegos  

Cuba  (Santiago  de). 

Gibara  

Guanabacoa  

Guanajay  

Guantanamo  

Giiiues  

Havana  


Holguin  

Isle  de  Pinos. 

Jaruco  

Jiguani  -- 
Manzanillo... 
Mariel  


Matanzas  

Mayari  

Moion  

Nuevitas  

Palma  Soriano  

Pinar  del  Hio  

Puerto  del  Padre  

Puerto  Principe  

Remedies  

Sagua  la  Grande  

San  Antonio  

Sancti  Spiritus  

Santa  Clara   • 

Santa  Cruz  del  Sur  

Santiago  de  las  Vegas. 

Trinidad    

Victoria  de  las  Tunas. 


1874. 


All  diseases. 


303 
6, 434 


9,  591 
260 
9,  921 
2,  693 


2,  912 


400 


5,  709 
326 


755 
5.  776 


Of  these  there  were  in  the 
wards  of  the  Hospital  de 
Madera,  from  January, 
1870,  to  July,  1879  

And  in  San  Ambrosio  


324 
887 
3,  012 
5,  703 
1,  517 


7 

240 


191 
8 

455 
112 


163 
23 


51 
213 


655 
25,  306 
731 


3,  204 
734 
643 


1,  551 
1,  683 


100, 030 


Yellow  fever. 


338 

418 
0 


10 
1,  019 

32 


161 
23 
11 


43 


0 

308 
14 


189 

33 
0 


1875. 


All  diseases.      Yellow  fever. 


876 
3,  594 


6,197 
364 
9,  390 
1,908 


3, 132 


14,  723 

3,  620 
542 


0 

138 


%  162  i    1, 351 


3, 120 
6,280 


186 
670 


77 
261 


357 
3,  946 


830 

1,  238 

2,  353 

3,  089 
7.59 


857 
12,  462 
3,789 


5 

163 


237 
11 
434 
140 


70 


1,  348 

107 
61 


12 
346 


38 
17 
55 
130 
34 


7,  572 
11,  691 
667 


3,482 
1. 100 


483 


98,  538 


17 
702 

205 


523 
lh3 
23 


44 
107 


5,  022 


907 

47 
0 


1,813 


36  '3, 647 
153    11, 076 


263 
1,  085 


209 
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9 

10 

11 

12 
13 
14! 

15j 

IC 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26  I 

97  I 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 


City,  town,  or  village. 


1877. 


All  diseases. 


Bahia  Honda  

Baracoa  

Bayamo  , 

Cabanas  , 

Cardenas  

Ciego  de  Avila  

Cienfuegos  

Cuba  (Santiago  de). . 

Gibara  

Guanabacoa  

Guanajay  

Guantanamo  

Giiines  


Havana  

Holguin  

Isle  de  Pinos  

Jaruco  

Jiguani  

ManzaniUo  

Mariel  

Matanzas  

Mayarl  

Moron  

Xue  vitas  

Palma  Soriano  

Pinar  del  JEtio  

Puerto  del  Padre  

Puerto  Principe  

Remedios  

Sagua  la  Grande  

San  Antonio  

Sancti  Spiritus  

Santa  Clara   , 

Santa  Cruz  del  Sur  

Santiago  de  las  Vegas. 

Trinidad    

Viotoiia  de  las  Tunas. 


2,492 
3,240 


6,  976 
4,  633 
6,  873 
2, 148 


22,  345 

6, 194 
638 

"'523' 
3, 160 


8,  588 
768 
4,  641 
2,  210 


301 
173 


493 
484 
616 
241 


121 


Yellow  fever. 


1,  683 

378 
58 

'""22 
202 


252 
0 


226 
337 
328 
205 


36 


1,  361 

150 
0 


189 
0 


58 
110 
208 
128 


14 


All  diseases. 


1,  344 
12,  926 
4,  964 


10, 165 
12,  578 
297 
2,  523 
4,  063 
317 


300 
16 
177 
116 
40 


33 
643 
156 


Of  these  there  were  in  the 
wards  of  the  Hospital  do 
Madera,  from  January, 
1870,  to  July,  1879  '. . . 

And  in  San  Ambrosio  


130,  508 


15,  654 


804 
785 
18 
49 
74 
15 


212 
0 

299 
94 
4 


5 

463 
16 


1,  780 
4, 118 


6,  744 
16,  852 
5,  203 


3,  210 


Yellow  fever. 


23, 176 

8,  648 
837 

'i,'227 

9,  281 


304 


947 
273 
1,  347 
633 


269 


484 
1, 199 


0 

211 
7 


454 

373 

1,  970 

475 

0 

0 

56 

21 

17 

13 

0 

0 

6,  557 

2,  857 

407 

211 

954 

508 

4,  583 
5, 180 
5, 140 
5,108 
1,  972 


1,653 
17,  442 
4,  256 


3,  001 

1, 117 
17 


717 


265 
0 


107 

262 
480 


253 


243 
771 
235 
501 


61 
1,  034 
275 


11,  653 
5,  220 
6,196 
5,034 
4,  320 
3. 189 


1,  239 

794 
0 

4' 
10 


4 
17 
4 
109 
0 


0 
681 
13 


737 
414 

683 
218 
346 
358 


14,  935 


6, 254  843 
16,  922      2, 158 


309 
345 
169 
0 
65 
67 


5,  583 


258 


156 
0 


23 
85 
301 
258 


126 


799 

681 
0 


0 

252 
8 


267 
166 
127 
0 
47 
25 


3,  352 


110 
689 


244 
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City,  town,  or  village. 


1878. 


All  diseases. 


Bahia  Honda . 

Baracoa  

Bayamo  

Cabanas   


1,  527 
3,  255 


Cardenas   

Ciego  de  Avila   ^' , 

Cienfuegos  

Cuba  (Santiago  de)  

Gibara   

Guanabacoa  

Guanajay  -   

Guautanamo  


2, 121 
14, 114 
3, 118 


Yellow  fever. 


94 
3G7 


438 
105 
1,  471 
195 


3, 122 


277 


3 
14 
838 


244 


1 

5 

531 
37 


137 


1879. 


Trom  January  1  to  July 
1 — 6  ^months. 


All  diseases. 


150 
701 


374 


2,  909 
564 


776 


7 

115 


25 


233 
19 


49 


Yellow  fever. 


Havana 


M,  301 


Holguin  

Isle  de  Pinos 


4,  829 
622 


2,  887 

135 
17 


J  aruco  

Jiguani   

Manzanillo  

Mariel   

Matanzas  

Mayari  

Moron   

Nnevitas  • 

Palma  Soriano  

Pinar  del  Eio   

Puerto  del  Padre  

Puerto  Principe  

Kemedios  ■ 

Sagua  la  Grande  

San  Antonio  

Sancti  Spiritus  

Santa  Clara  

Santa  Cruz  del  Sur  .  . 
Santiago  de  las  Vegas 

Trinidad  

Victoria  de  las  Tunas 


68 
482 


*-0f  these  there  were  in  the 
wards  of  the  Hospital  de 
Madera,  from  January,  1870, 
to  July,  1879  -  

And  in  San  Ambrosio  


Ill,  097 


5,  778 
18,  523 


216 
249 
81 

300 
223 


31 
840 
100 


305 
181 
249 
221 
56 
192 


1, 150 

15 
0 


746  I  6,890 


299 
8 

5 
53 
175 


127 
42 
0 
20 
0 
3 


138 
1 
2 
31 
54 


112 
10 
0 
7 
0 
0 


050 
75 


496 

27 
7 


626 


1,  040 

350 


1, 190 
1, 148 


624 
2,  263 


3, 198 


104 
1,046 


677 


402 


18,  229 


1,  916 
4,  974 


25 


1, 169 


152 
344 


'  If  deserves  notice  that  the  old  San  Ambrosio  Hospital,  constructed  of  stone  masonry,  is  located, 
wri  nnTvorablTa^L  y^^^^     fever,  on  the  edge  of  the  harbor,  in  a  low,  densely  populated,  and  note  i- 
ff,fected  sLtion  of  H^^        while  the  new  Hospital  de  Madera,  coustructed  of  numerous  de^ 
?ached  and  wd^^^^^^^  frame  wards,  stands^solat^d  from  other  buildings    J^^e  sum^^^^^^ 

threlevated  PriSe  hill  and  is  admirably  located ;  and  that  durmg  the  nine  ami  a  halt  above-reported 
vears  (1870  to  July  1879)  of  the  occupation  of  the  latter,  there  died  therein  342  m  every  l/Of  cases 
vSw  fever  whUe  the  number  in  San  Ambrosio  was,  during  the  same  time,  479  m  every  1,000  case.. 
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City,  town,  or  village. 


10 
11 
12  , 
13 
Uh 

m 

16  I 

17  I 
18 
19 
20 
21 
22 
23  I 
24 

25  I 

26  I 

27  i 

28  I 

29  , 
30 
31  I 
32 
33 
34 
35 
36 
37 


Bahia  Honda 

Baracoa  

Bayaiuo  

Cabanas  

Cardenas   

Ciego  de  Avila 
Cienfuegos . 
Cuba  (Santiago  de) 

Gibara   

Guanabacoa . 
Guanajay  ... 
Giiantanamo 
Guines  

Havana  


Holguin  

Isle  de  Pinos  

Jaruco   

Jiguani  

Manzanillo  

Maiiel  

Matanzas  

Mayari  

Moron  

Xuevitas  

Palma  Soriano  

Pinar  del  Eio  

Puerto  del  Padre  

Puerto  Principe  

Remedios  

Sagua  la  Grande  

San  Antonio    .  .  

Saueti  Spiritus  

Santa  Clara  

Santa  Cruz  del  Sur  .  .. 
Santiago  de  las  Vegas 

Trinidad  

Victoria  de  las  Tunas 


Total  all  diseases. 


Total  yellow  fever. 


2.  804 
22, 480 
46,*C10 

542 
9,  ©77 
51,  371 

23,  727 
175,  627 

22,  444 

2,  481 
9,  774 

32,  914 

3,  249 

418, 143 

55,  795 

13,  382 
350 

8,  670 
50, 106 

2,  351 
45,  148 

14,  421 

24,  449 
42,  483 

7,  094 
11,  612 
5,  554 
191,  790 
24,  370 

3,  846 
5,  395 

59,  839 
65,  576 
17,  828 
21, 140 
35,  063 
29,  395 


27 
844 

2,  920 

8 
297 

3,  090 
1, 193 

10,  237 
1,  744 
72 
335 

1,  553 

m 

28, 819 

3,  024 
655 
7 

709 
3,  5A2 
76 

2,  045 
1,222 
1,060 

2,  317 
457 
478 
152 

9,  407 

1,  398 
144 
240 

3,  689 

2,  830 
1,  379 

806 
1,  616 
2,233  I 


5 

677 

2,  024 

20 
517 
999 
1,  588 
7,  337 
1,  032 
88 
348 
1,  020 
145 

31,  437 

3,  603 
171 

2 

253 

1,  038 
150 

2,  623 
105 
906 
907 
185 
703 

8 

7,  518 

1,  034 
133 
414 

2,  661 

3,  748 
645 
536 

1,  090 
610 


1,556,747  91,340 


76,  940 


Table  No.  47.-Annual  averages  for  the  five  years  1855-'59,  of  the  hospital  statistics  in 
Fezuelas  Geor.  Dwt.,  vol.  'S,  p.  419. 


Jurisdictions. 


Bahia  Honda  

Baracoa   

Bayamo  

Bejucal   

pabafias   

'Jard(!na8  and  Colon. 

Ji<'nfaegos  

^Jiiba  

Tibara  

Tuanabacoa   

Tuanajay  and  Maiiel 

'Uantanamo  

iiiinc'S  

iabana  

lolguin  


CIVIL  HOSPITALS. 


All  diseases. 


696 
023 
359 
585 

800 
302 
171 
323 
182 
497 
943 
480 
447 
615 


186 
62 

112 
90 

276 
61 
415 
17 
83 
197 
148 
140 
304 
50 


Yellow  fever. 


21 
58 
19 

'\2i 
04 

293 
13 
21 
66 
47 
43 

136 
81 


1 

2 
18 
2 

"""25 

9 
54 
4 
5 
18 
10 
13 
1,  300 
28  i 


MILITARY  HOSPITALS. 


All  diseases. 


65 
839 
994 

31 
408 
410 
4,  887 

33 
278 
782 
332 
396 
16,  986 
711 


1 

8 
52 

"i 
11 
7 

150 
1 
9 
45 
9 
22 
002 
62 


Yellow  fever. 


1 
24 
26 
238 
3 
12 
74 
11 
30 
834 
105 
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Table  No.  A7— Annual  avej-ages,  for  the  five  years  1855-'59,  ^^c— Continued. 


Jurisdictions. 


Isle  of  Pines  • 

Jaruco  ■ 

Jiguani  

Manzanillo  

Mataiizas  

!Niievitn8  

Pinar  del  Eio  

Puerto  Principe  

Ilemedios  

Sagua.  

San  Antonio  

San  Cristobal  

Sancti  Spiritus  

Santa  Clara  

Santa  Cruz  

Santa  Maria  del  Eosario 

Santiago   

Trinidad  

Yictorla  de  las  Tunas... 


Totals  

Totals  of  military  hospitals. 

Totals  of  civil  and  military 
hospitals  


CmL  HOSPITALS. 


MILITARY  HOSPITALS. 


All  diseases. 


1,  238 
506 
340 
292 
15,  781 
198 

1,  640 
2,115 

2,  855 
6,494 

609 
451 
380 

1,  676 
6.?3 
781 
833 

5,273 
373 


109, 421 
34, 199 


143, 


Yellow  fever. 


93 
34 
26 
15 
631 
20 
170 
166 
171 
196 
40 
22 
64 
60 
25 
70 
91 
155 


13 
0 
0 
21 
434 
10 
17 
203 
80 
43 
13 
2 
5 
23 
4 
5 
15 
160 
1 


0 
0 
5 
118 
4 
5 
52 
25 
18 
4 
0 
4 
13 
1 
2 
2 
42 
0 


9,  004  7,  434 
1,  845      3,  288 


10. 849    10,  722 


1,  872 


All  diseases. 


950 
101 


195 

1,  604 
224 
982 

2,  852 
3^8 
302 
268 

"  656 
1,  031 
51 


700 
934 
270 


34, 199 


2,  760 


Yellow  fever. 


1,  845 


CHAPTER  XXVI. 

SUMMARY  OF  THE  SUCCEEDING  SPECIAL  REPORTS  RELATIVE  TO  FORTY- 
NINE  SPECIAL  PLACES  IN  CUBA. 

The  following  special  reporte  of  forty-nine  localities  in  Cnba  include  all  cities  and 
towns  whicli,  in  1862,  had  a  population  exceeding  3,070,  and  in  addition  a  number  of 
less  populous  places,  which  are  of  interest  because  of  their  importance,  military,  com- 
mercial or  otherwise.  All  facts  of  interest  concerning  the  sanitary  condition  and 
prevalence  of  yellow  fever  in  these  places  are  very  certainly  not  reported,  but  all 
desirable  facts  which  could  be  procured  from  reliable  sources  are  reported. 

For  convenience  of  reference  the  various  places  are  recorded  m  alphabetical  order, 
which,  however,  is  not  as  instructive  a  mode  for  their  study  as  by  order  of  localities. 
Hence  it  will  be  well  to  give  a  classification  of  these  forty-nme  places,  based  on  their 
location,  in  the  six  provinces  of  Cuba,  proceeding  from  west  to  east,  and  whether  on 
the  sea-shore  or  inland. 

PROVINCE  OF  PINAR  DEL  RIO. 

The  following  six  places  are  reported,  viz:  Bahia  Honda,  Cabanas,  and  Mariel,  on 
the  northern  sea-coast,  and  Guauajay,  Pinar  del  Rio,  and  San  Cristobal,  located  luiand. 
This  last  province  suffers  comparatively  little  with  yellow  fever. 

PROVINCE  OF  HABANA. 

The  following  thirteen  places  are  reported,  viz:  Batabano  and  the  Me  of  Pines,  on 
the  southern  coast,  and  Havana  and  Regla  on  the  northern  coast.  The  loUowing  nine 
are  inland  towns:  Bejucal,  Giianabacoa,  Giiines  Jaruco,  Marianao  San  Antonio  ban 
Jos6  de  las  Lajas,  Santa  Maria  del  Rosario,  and  Santiago  de  las  Vegas.  The  Isle  oi 
Pines  suffers  remarkably  little  with  yellow  fever. 

PROVINCE  OF  MATANZAS.  ' 

Four  places  are  reported,  viz  :  Cardenas  and  Matanzas,  on  the  northern  coast,  and 
Colon  and  San  Miguel  inland. 
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PROVINCE  OF  SANTA  CLARA. 

Eight  places  are  reported,  riz:  Caibarien  and  Sagna  la  Grande  on  the  northern  sea- 
coast,  and  Cienfuegos,  Trinidad  and  Zaza,  on  the  southern  coast:  Eemedios.  Sancti 
Spintus,  and  Santa  Clara  are  inland.  , 

PROVINCE  OF  PUERTO  PRINCIPE. 

Four  places  are  reported  viz :  Nnevitas,  on  the  north,  and  Santa  Cruz  on  the  south 
coast ;  Ciego  de  Avila  and  Puerto  Principe,  inland. 

PROVINCE  OF  CUBA. 

Fourteen  places  are  reported,  viz:  Baracoa,  Gibara,  and  Puerto  Padre,  on  the  north 
and  Cuba  Guantanamo,  and  Manzanillo,  on  the  south  coast,  while  Bavamo,  Cobre' 
^^^«"^"'/igV!"''  ^^ay^i'i.  ^^oron,  Palma-Soriano,  and  Victoria  de.las Tunas  are  inland' 

Ot  the  total  lorry-nme  places  twenty-eight  are  located  inland,  while  twenty-two  are 
on  the  sea-coast,  and  of  these  fifteen  are  ports  of  entry.  j         ^  ^ 

In  connection  with  these  forty-nine  places  information  is  given  in  respect  to  other 
places  adjacent  to  these,  and  especially  in  respect  to  the  following  fourteen  towns  viz  • 
Baga,  Banao,  Cituentes,  Crnces  Consolacion  del  Sur,  Isabela  de  Sagua,  Mayaiigua," 
Palmira,  Ee^reo,  Sabana,  San  Miguel  de  Nuevitas,  Santo  Domingo,  Tanamo  and 
Tiguabos.  Efferences  to  these  places  will  be  found  in  the  index.  sSme  information 
respecting  the  prevalence  of  yellow  fever  is  thus  presented  in  regard  to  sixty-three 
places  m  Cuba,.  *  ^ 


CHAPTEE  XXVII. 
BAHIA  HONDA. 

This  town,  founded  in  1779,  Is  in  the  province  of  Pinar  del  Eio,  and  about  55  miles 
west  of  Havana.  It  is  50  feet  above  the  level  of  the  sea,  and  is  ''ill  ventilated  be 
cause  surrounded  by  hills."  It  is  loca/ted  2  miles  south  of  the  harbor  of  Bahia  Honda 
which  IS  one  of  Cuba's  15  harbors  of  the  first  class.  Its  largest  dimensions  are  about 
5  miles  length  by  3  miles  width,  and  it  is  the  most  western  of  Cuban  harbors  of  the 
first  class.  It  has  no  port  of  entry.  This  town,  the  chief  one  in  the  iurisdiction  had 
in  1862  a  population  of  715.  Eeports  were  received  (1879)  from  Dr.  J.  J.  Eabeiro,  of 
the  local  board  of  health,  and  from  the  mayor  through  the  Spanish  Commission  These 
reports  stated  the  population  and  deaths  as  follows : 


Table  No.  48. 


WTiites. 
Jolored , 


Total. 


474 
276 


750 


Kumber  of  houses,  102. 


5  C5  o 

<U  'f-l 


4G.  41 
170.  29 


92.  00 


The  population  was  for  1877  ;  the  deaths  raav  have  been  for  1878. 

The  above  reports  concur  in  stating  that  "  yellow  fever  is  thus  far  unknown,  is  dis- 
•wiied,  and  is  neither  indigenous  nor  imported."  It  is  further  stated  that  occasional 
ases  have  occurred  in  Spaniards,  residents  for  some  time  of  Bahia  Honda,  and  also  in 
atives  on  yisitmg  Havana;  that  there  is  only  one  company  of  soldiers  stationed 
Here,  arxl  that  the  only  unacclimated  residents  are  a  few  young  Spaniards,  and  that 
djacent  populations  do  not  suffer  from  yellow  fever,  because,  as  is  believed,  there  is 
either  yellow-lever  poison  nor  unacclimated  material  for  the  poison  in  this  neio-h- 
■ornood.  ^ 

Pezuola's  statistics.  Table  No.  47,  report  no  cases  of  yellow  fever  in  the  military 
^  ospitals,  but  an  annual  average  of  six  cases  in  the  civil  hospital  during  the  five  j^ears, 
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1855-'59.  The  military  hospital  statistics,  Table  No.  46,  indicate  that  Bahia  Honda 
had  no  military  hospital,  except  during?  the  fifteen  years,  1858-1872.  During  this  time, 
although  there  were  2,084  admissions  hy  all  diseases,  yet  of  these  only  five  were  cases  of 
yellow  fever,  and  all  occurred  in  1870.  This  remarkable  exemption  of  Bahia  Honda  from 
yellow  fever  was  attributed  by  Dr.  Pardinas,  medical  director  of  military  hospitals 
at  Havana,  to  'Hhe  smallness  of  the  garrison,  composed  generally  of  acclimated  sol- 
di<'rs." 

The  absence  of  yellow  fever  from  Bahia  Honda,  in  both  the  military  and  civil  popu- 
lation, deserves  special  notice,  because  it  is  a  sea-port,  and  because  many  have  taught 
that  sea-ports  are.  ^e?-  se,  the  special  habitats  of  yellow  fever.  It  is  significant,  that 
this  sea-iiort  is  not  a  port  of  entry,  therefore  has  no  commerce,  and  it  has  no  railroad. 
Its  limited  commercial  intercourse  with  infected  places  is  undoubtedly  the  most  impor- 
tant fact  in  explanation  of  its  freedom  from  yellow  fever. 


CHAPTER  XXVIII. 
BARACOA. 

This  city,  founded  in  1512,  was  the  first  settlement  made  by  the  Spaniards  in  Cuba. 
It  is  in  the  province  of  Cuba  or  Santiago  de  Cuba;  and,  as  Bahia  Honda  is  the  most 
western,  so  Baracoa  is  the  most  eastern  sea-port  of  any  note  on  the  island.  Both  are 
on  the  north  coast,  and  distant,  by  road,  852  miles.  Baracoa  is  elevated  21  feet  above 
the  level  of  the  sea  at  low-tide. 

It  is  a  port  of  entry^  about  the  sixth  in  importance  in  Cuba,  and  the  most  important 
port  of  the  fruit  trade.  A  tri-monthly  line  of  steamships  touch  at  this  place,  establish- 
ing communication  with  the  chief  northern  ports,  and  also  with  the  southern  port  of 
Santiago  de  Cuba.  It  has  a  small  circular-shaped  harbor,  less  than  a  mile  in  diameter, 
and  of  "the  first  class." 

Reports  were  received  from  Dr.  Pedro  Imanes,  the  mayor,  through  the  Spanish  Com- 
mission, and  from  Mr.  A.  M.  Zamora,  United  States  vice  commercial  agent  at  Baracoa. 
In  1862  the  civil  population  was  2,()o4,  and  Dr.  Imanes  reported  it  to  have  been,  in  1877, 
5,095,  viz,  3,031  whites  and  2,064  colored.  The  deaths  have  been  as  follows  in  the  civil 
population ; 

Table  No.  49. 


Tear. 

White. 

Colored. 

Total. 

Kemarks. 

1873  

75 

109 

184 

70 

92 

162 

]875  

106- 

101 

207 

1876   

269 

299 

568 

Small-pox  anrl  yellow  fever. 

3877  

131 
90 

105 

236 

Or  43.62  per  1,000  population. 

1878  

118 

208 

Seven  months  to  July  31,  1879  

54 

55 

The  annual  average  death-rates  for  the  two  years  1877  and  187r,  are  36.6  for  the 
whites,  5H.7  for  the  colored,  and  43.5  for  the  total  population. 

Dr.  Imanes  states  :  "  It  must  not  be  forgotton  that  many  country  people  are  buried 
in  the  cemetery  of  Baracoa,  thereby  increasing  unfavorably  its  apparent  death-rate. 

''The  hygienic  condition  of  the  town  has  improved,  but  ponds  and  marshes  lie  to 
seaward  and  remain  to  be  yet  filled  up  in  order  to  rid  us  of  marsh  poison.  The  low- 
lands are  very  unheathy,  but  the  adjacent  mountains  and  table-lands  are  remarkably 
healthy.  Malarial  fevers  especially  prevail,  and  at  times  dysentery,  malarial  cachexia 
and  pernicious  malarial  fever  are  frequent." 

YELLOW  FEVER. 

Dr.  Imanes  reported  as  follows : 

''About  fifty  years  ago  an  epidemic  of  yellow  fever  is  said  to  have  occurred  here. 
However,  the  records  of  the  board  of  health  give  no  evidence  of  any  epidemic  until 
1876.  I  came  here  early  in  1874,  and  saw  no  cases  of  yellow  fever  in  either  foreign 
sailors,  Europeans,  or  natives  until  1876.  It  began  in  July  and  continued  with  vary- 
ing intensity  until  the  middle  of  1878."  [The  military  hospital  statistics  show  that 
this  epidemic  began  in  May,  1876,  and  continued  until  September,  1878.]  "The  dis- 
ease was  imported  in  1876  by  the  gunboat  Ericsson;  the  sick  of  this  vessel  were  sent 
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to  the  military  hospital,  from  whence  the  disease  spread  to  the  troops.  From  this 
hospital  the  disease  also  spread  to  the  jail,  and  from  thence  to  the  town.  It  attacked 
by  preference  natives  who  were  anemic  and  weakened  by  malaria.  There  were  many 
Europeans  in  town  of  whom  many  were  acclimated,  but  of  those  unacclimated  few 
were  attacked,  and  these  so  mildlv  that  not  one  died 

''Another  exceptional  feature  of  this  epidemic  was  that  it  attacked  with  special  vigor 
and  tatahty  native  Cubans  due  probably  to  their  anemia,  malarial  cachexia  and 
bad  hygiemc  conditions,  all  so  common  in  this  country.  Not  only  country  people 
temporarily  visiting  Baracoa,  but  natives  of  the  city  were  attacked.  In  the  surround^ 
mg  country  some  few  families  were  infected,  and  the  inland  village  of  Sabana-the 
only  adjacent  settlement  ot  any  note,  remarkable  for  its  salubrity,  9  miles  to  the 
TepkLmic  of™  considerable  elevation  above  the  sea-ias  afflicted  with 

^^'"""^  remarkable  trait  of  this  epidemic  was  its  markedly  contagious  character. 
Seldom  was  one  member  of  a  family  attacked  without  being  followed  by  attacks  of 

va^ed  ^ZuVAl^',  ^r^' '  ^^1^  '^''l^'''  especially  prevailed  in  the  most  ele- 
vated parts  of  the  to^^^l,  where  are  located  the  military  hospital  and  the  jail,  while 
the  portion  of  the  town  along  the  shore-the  lowest  and  most  insanitary  part  and 
separated  from  the  elevated  part— was  exempt  from  the  disease 

ia.n  Y""?^?^'      ^^'^7^:       "'^^i^'"'^''  «f  ^^^Ith  show  very  few  cases  since 

nv1?.U  n  '   ,  "^'"^  ""'^'^  ar^^i^g  from  Havana 

or  Santiago  de  Cuba,  had  there  been  poisoned.  Of  sailors  arriving  here,  I  have  knowL 
of  only  one  or  two  tatal  cases  of  yellow  fever,  and  with  one  exception  the  disease  was 
probably  contracted  in  Havti  or  in  Porto  Rico.  ^^accit,*.  vv<t8 

''I  do  not  believe  that  yellow  fever  is  either  endemic  in  or  indigenous  to  Baracoa 
which  has  suffered  with  only  two  yellow-fever  epidemics.  Ther'e  are  always  some 
ar?'a'  ^!rw.ll  1'^^'  ^^^^^ ;  and  the  natives  living  in  the  adjacent  elevated  ^countTy 
^^'1  ^«  Europeans  to  yellow  fever;  yet  these,  on  visiting 

Baracoa,  except  m  l«7b-'r8,  are  not  attacked.    The  number  of  foreign  residents  it 
considerable,  and  from  100  to  200  American  vessels,  which  average  a  crew  of  five  to 
^  ir^'l'  annuaHy;  yet' I  have  not  s'-een  in  such  crews  a 

single  case  of  yellow  fever,  which  could  be  said  to  have  originated  here  " 
timp'.'  .TZ''  ^fT?«^t^^^:.;jello^'  fever  is  supposed  to  be  indigenous  here,  but,  at 
was  in TR7r!-^«  t?'  ""^'^  ^^^^f     arid  the  only  time  it  ever  existed  as  an  epidemic 
.vWi?i  '     l''^""  imported  by  the  Spanish  gunboat  Ericsson.    The  few  cases 

infP  ''"^if"^"'  "^i""-^  Tanamo  is  the  nearest  adjacent  town 

Unknown     Ti  ^T^^  Pop^latiou;  there  are  few  Europeans  there,  and  yellow  fever  is 
unknown.    The  temperature  here  is  84-  F.  in  summer,  and  76°  in  winter  " 
from  th^nn^tr  ^^'''^^V'^?!'  ""^^^^      ^^^'^  ^^^^  436  population  ;  it  is  about  6  miles 
of  Baracoa  '  ''''         ""^"^  ^  T^n^mo  River,  and  about  50  miles  northwest 

No^  4h"T/wn?  h/^/  ""^r?  *^  military  hospital  statistics.  Table  • 

case  of  vPlW  llll  ,  n^^  these  report,  during  10  of  the  28  years,  1851-1878,  Aot  one 
in  no  IJLrl^^n   7^    ^\^^^^^«a ;  during  10  more  years,  only  from  one  to  six  cases ;  and 
when  mflirrv  .1^^=  thirty-one  cases,  except  during  the  disastrous  years  187C  and'l877 
iTumbe^^f  fr?nn  f  i*'- '  ^''^''^i  ^°,V""«"al  numbcr  of  troops  to  Baracoa.    The  large 
of  veltow  f.3?.l^  ^Z?^  diseases,  compared  with  the  very  small  numblr 

It  is  triS  r^^,    T'  ^Tlf        ^^'^  ^T^^""  domiciliated  at  Baracoa. 

ciillv  isnlof/i  f       r^^^^        ^^^^r^^  railroad,  and  is  comparatively  conmier- 

is  certSn Iv  w  '^/^t^^  ports.    The  little  prevalence  of  yellow  fever 

Lai^^ta?v^omlff  1  any  ack  of  salt  water  and  air,  nor  to  lack  of  swamps  and  other 
msan  tary  conditions  nor  to  climatic  peculiarities,  nor  to  any  deficiency  of  unaccli- 
mated population,  which  Mr.  Zamora  estimates  at  about  500      "'^''^''''''^y  "^^^^^^ 


CHAPTER  XXIX. 
BATABANO. 


This  town  founded,  says  Pezuela,  in  the  middle  of  the  eighteenth  century  is  in  the 
t Tas  bo^.'  .^'"'7'  ?l  kilometers)  directly  soifth  of  Havana? w^'th  w h  ch 

has  ])een  connec  eil  by  railroad  since  1843.  It  is  located  directly  on  the  sea-shore 
Tthv  renulW^i;  ill-drained  flat,  only  about  3  feet  above  the  levef  of  the  sea!  ^ Ms  a 
option  S^^^  P^T'        '-^'""^g  a  superabundance  of  materials  for  decom- 

d  «n  1        putrefaction.    Buzzards  abound  on  the  house-tops.    Swjimps  are  plenti- 
1,  and  Humboldt  says,  correctly,  "Nothing  can  be  more  gloomy  than  the  asnect  of 
sTX' ^nrXl  l'^  Pezuela  sfatestl.at  in  cofseqSZncrol^^eLXsLI 

18  a  very  unhealthy  locality.    In  front  of  the  town  is  the  shallow,  open  sea.    It  has 
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no  harbor,  is  not  a  port  of  entry,  and  is  commercially  of  no  importance  except  as  the 
connecting  link  between  the  railroad  from  Havana  and  two  steamship  hnes,  one  pass- 
ing  perhaps  once  a  week,  to  the  Isle  of  Pines,  and  another  about  twice  a  week  to  the 
southern  ports  from  Cienfuegos  to  Santiago  de  Cnba  Abont  a  dozen  litt  e  fishing- 
smacks  were  to  be  seen  at  anchor.  The  census  of  1862  states  that  the  population  was 
877  It  may  be  now  1,000,  although  I  failed  to  count  even  100  houses  while  delayed  in 
the  cars  en  route  to  Havana.  ^        .    .  i.  i      ^n^^„.  arvu^ 

Dr  Jos6  M.  Campos,  through  the  Spanish  Commission,  reported  as  follows:  ''The 
average  annual  deaths  are  about  50  citizens  and  30  sailors'  ;  but,  as  Dr.  Campos 
niolefts  to  state  either  the  population,  or  how  many  of  these  -sailors"  are  residents, 
t^e  death-rate  cannot  be  accurately  determined.  However  preceding  facts  indicate 
that  it  is  certainly  not  less  than  50  per  1,000  population,  and  may  be  even  80 

Dr  Campos  also  reports  that  yellow  fever  is  "indigenous"  to  Batabano;  that  there 
are  about  200  nnacclimated  people  in  the  place;  that  the  disease  has  never  been  prev- 
alLtrand  that  during  the  past  six  years  there  have  been  only  six  fatal  cases  of  yeUo  w 
fever,  three  citizens  and  three  sailors.  ido  n  ^rao  /i  ^ 

Dr  Campos  states  that  the  annual  range  of  temperature  is  from  If^  C.  (64o.4  F.)  to 
330  (OIoTfoV the  minimum  observation  was  16°  C.  (6O0.8  F.)  ;  and  that  the  range  of 
the  barometeT  is  from  760  milimeters  (29.9  inches)  to  765  milimeters  (30.1  inches),  the 
maximum  beino;  768  milimeters  (30.2  inches).  .  .    ,       x   •  ^-r 

l™tatements  as  to  yellow  fever  are  too  few  and  unsatisfactory  to  justify  any  con- 

elusions. 


CHAPTER  XXX. 
BAYAMO. 


This  city  is  one  of  the  oldest  in  Cuba,  having  been  founded  prior  to  1551.  It  is  111  the 
province  oVcuba,  abont  25  miles  inland  from  and  east  of  the  sea-port  of  Manzanillo, 
and  ^the  high  road  from  this  place  to  Santiago  de  Cuba,  being  about  80  miles  north- 

""ThrpopulaiS;  in  1862  was  6,119,  viz,  2,303  whites  and  3,816  colored;  these  lived  in 
1  223  houses     The  population  in  1877  is  reported  to  have  been  7  886. 

'  PenS  writing  in  1854,  specifies  the  prevailing  diseases,  malarial  fever  being  the 
chiet  dTseasZ  but  he  does  not  include  yellow  fever,  which  he  reports  did  prevail  as  an 

'^fhTmimar^^^^^  statistics,  Table  No.  46,  for  the  28  years  1851-1878,  show  not  one 
case  otTe  low^fever  during  ten  of  these  years,  and  less  than  38  cases  during  ten  othcj: 
years  T^e  soldiers  suffered  much  in  1859,  1869-70;  J.^^^  ^^^^^^^^^  i-^,|f4^,^"tre  In 
iTf  vM^t  It  all  in  1876  and  1877.  These  facts,  in  connection  with  the  following,  are  m- 
^i'ucdvel  Min'anillo'is  the  sea-port  of  Bayamo,  and  the  Pf-f  ^LlFloTnd^^^^  i 
nt  Bavamo  corresponds  with  the  prevalence  of  yellow  fever  at  Manzanillo  ana  noi  1 
«^  Ser  nlacS  In  1876,  1877,  Cienfuegos,  Santiago  de  Cuba,  Baracoa,  and  many 
ntaecsTncS"  suffered  se  yelliw  fever,  but  Manzajiillo  had  little  and  ? 

Sayamo  had  none,  although  ma  Jy  soldiers  were  there,  since  f"^-  o.er  7,000  ad-  , 
missions  by  all  diseases  in  the  military  hospital  during  these  two  years.  -I 

The  milftaxy  hospital  statistics  illustrate  also,  that  which  these  same  statistics  ^- 
neatedlTillustrate  as  to  many  other  places,  viz,  that  something  more  is  needed  even 
L  Cuba^  tS  me?e  aggregations  of  men  to  cause  yellow  fever;  for  instance,  m  1868 
Ihere  w^re  only  316  afmissions  by  all  diseases,  and  yet  53  of  these  ^dmis^;"^^ 
cases  of  yellow  fever,  while  in  1877  there  were  4,118  admissions,  and  yet  not  one  case 
of  yellow  fever. 


CHAPTER  XXXI. 
BEJUCAL. 

ie*^J^!rkaSruralsrthe  beneficial  ii.fluen^e  which  its  healthy  air  exermses  on  the  Uj 
vaTids  who  visit  the  place.  Traversing  the  city  in  the  cars  my  notes  read,  '  licjncaJ 
i^  ch^rcterTzed  by  the  same  small  one-story  buildings,  di^y  mnd-styeets,  low  floors 
on  a"; el  witai  these  streets,  filthy  surronndings  aad  wretched  palm-huts  in  the  out 
skirts,  which  characterize  other  towns  of  Cuba. 
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Dr.  F.  Rodriguez  Olivera  reported,  tlirougli  the  Spanish  Commission,  as  follows  • 
"A  stream  surrounds  the  town,  which,  though  full  in  the  rainv  season  consists 
durmg  a  greater  part  of  the  year,  chiefly  of  pools,  each  constituting  a  focus  of  swamp- 
poisou.  Hence  the  location  is  very  damp,  and  malarial  fevers  of  every  form  prevail  " 
In  1862  the  population  was  3,485;  "in  1877  it  was  7,008,  viz:  5,525  whites  and  1  483 
colored ;  the  deaths  in  1878  were  130  whites  and  50  colored ;  and  for  the  first  ei'-ht 
months  of  1879  to  August  28,  the  deaths  were  94  whites  and  35  colored  "  The  dealh- 
rates  for  1878  were,  then,  for  the  whites  23.5,  for  the  colored  33.7,  and  for  the  total 
population  2o.7  per  1,000  population. 
Dr.  Olivera  further  reported  as  to 

YELLOW  FEVER. 

"During  the  past  eight  years  this  disease  has  certainly  not  prevailed,  and  according 
to  the  oldest  inhabitants  has  never  prevailed.  Some  years  there  are  no  cases  of  yel- 
low lever  here,  and  never  more  than  15  to  20  cases;  these  are  always  of  new  arrivals 
lor,  although  some  assert  tuat  natives  have  been  attacked  here,  this  is  an  error  since 
Then:  disease  was  serious  bilious  fever.  The  few  cases  observed  here  have  generally 
been  amoDg  those  engaged  in  commerce,  hence  traveling  constantly  between  Havana 
and  this  place,  and  therefore  probably  infected  outside  of  Bejucal.  The  disease  is 
pported.  The  number  of  unacclimated  population  is  very  limited ;  almost  all  Span- 
iards who  reside  here  have  had  the  disease  in  other  localities." 

This  last  observation  is  valuable,  and  applicable  to  most  smaU  towns  in  Cuba.  It 
should  not  be  forgotten  that  the  va^t  majority  of  unacclimated  foreign-born  residents 
of  Cuba^are  Spaniards,  and  that  these  have  generally  passed  some  time  in  Havana  or 
other  infected  sea-ports  before  migrating  to  inland  towns. 

Dr.  Pedro  Rou  also  reported  through  the  Spanish  Commission,  and  takes  a  different 
view  from  Dr.  Olivera.  He  says :  -  Very  few  cases  of  yellow  fever  occur  here,  and 
these  are  civilians,  since  there  are  no  sailors  and  very  few  soldiers  here.  The  disease 
IS  indigenous  to  this  place,'  and  has  not  been  observed  to  have  been  imported  from 
elsewhere.  Our  few  cases  have  occurred  equally  among  those  who  have  never  left' 
ttie  place,  and  among  those  coming  from  localities  where  yellow  fever  prevailed  " 

It  IS  also  reported  that  only  occasional  cases  occur  in  the  towns  adjacent  to  Beiucal 
caused  either  by  absence  therefrom  of  yellow-fever  poison  or  by  the  limited  number 
01  their  unacclimated  population. 

h.^Zlf^'fu'^^'^'^l''^'  '^^^^^  ^'"^  185^     1859  there  was  in  the  civil 

hospital  of  Bejucal  an  annual  average  of  19  cases  of  yellow  fever. 


CHAPTER  XXXII. 
CABANAS. 


coast  aw'-fr^M^^  if  proY  nee  of  Pinar  del  Rio.    It  is  on  the  north 

ln?.+:  f  X  A^"^  Y^®!  Havana,  and  between  Mariel  and  Bahia  Honda.  It  is 
Seated  on  the  east  bank  of  the  harbor  of  Cabanas,  a  harbor  of  the  -second  class,"  of 

rnonulatl.nT/'ri''^^^^^^  ^^T*  ^  \  ^  "^'^f^-  ^        «^  ^^^^^  '      1862  it  had 

Vo  ??fn  ?  ^  565  and  is  a  place  of  no  importance  commercially  or  otherwise. 
>f  mihf^^  l''''  reported  or  procured  respecting  this  place  except  in  Table  No.  46 
vhkh  tS  •    These  embrace  only  the  eight  years  1860-'67,  during 

)f  vellow  wt  7  T''-^^  reference  to  said  statistical  report,  there  were  no  easel 
)i  yellow  fever  in  any  of  said  years,  except  in  1865,  when  there  were  20  cases 

li"rs  intT^whtt:^^^^^^  ''^  ^^^^^^^ 

il^fuVnfL^^^'^  l!'"-'''^''  ^^""^  ^^^^^''^  ^^^^^  ^«  peculiar  fondness  for  this  place, 
Lcstitute  of  commercial  importance,  notwithstanding  the  fact  that  it  is  a  sea-port. 


CHAPTER  XXXIII. 
CAIBARIEN. 


Jst  aw 'rnW?Sn'^;°  in  the  province  of  Santa  Clara;  it  is  on  the  north 

vfnth  in  iZoiTtTo.  ^'^^"'1-        i«  because  the 

ventn  in  importance  of  the  Cuban  ports  of  entry,  and  the  sea-port  of  the  large 
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inland  town  of  Remedios.  It  is  located  on  a  former  mangrove  swamp  at  the  moutli  of 
the  Caibarien  River,  and  is  only  about  8  feet  above  the  level  of  the  sea,  while  its 
environs  are  not  more  than  10  feet.  Peznela  states  that,  notwithstanding  its  unfavor- 
able location,  it ''is  quite  a  healthy  place."  V  ^ 

A  railroad  runs  from  Caibarien  southwest  to  San  Andres  via  Remedios,  the  distance 
to  Remedios  being  5^  miles  (9  kilometers),  and  to  San  Andres,  28^  miles  (48  kilometers.) 
A  steamship  line  connects  it  once  a  week  with  Cardenas.  It  has  no  harbor,  and  so 
shallow  a  roadstead  that  vessels  anchor  at  the  key  or  little  island  of  Frances,  some 
25  miles  northeast  of  Caibarien. 

POPULATION  AND  DEATH-RATE. 

In  18(32  the  population  was  1,878.  Through  the  Spanish  Commission  the  mayor 
reported*^  that  the  population  in  1877  was  5,670,  viz:  4,800  whites  and  870  colored; 
that  the  annual  deaths  were  usually  100  to  130  whites,  and  30  to  40  colored  ;  and  that 
the  deaths  in  1878  were  167,  viz:  137  whites  and  30  colored.  Hence  the  death-rates 
in  1878  were  for  the  whites  28.5,  for  the  colored  34.5,  and  for  the  total  population  29.4. 

YELLOW  FEVER. 

The  mavor  reported:  ''Yellow  fever  is  not  indigenous  to  Caibarien;  it  occurs  hut 
rarelv,  and  then  from  June  to  September.  Those  who  are  chiefly  attacked  are  recently 
arrived  Spaniards  and  foreigners,  who  do  not  annually  exceed  30  to  40.  It  very  seldora 
attacks  the  native  residents  of  Caibarien,  but  some  natives  from  the  country  ad.pacent 
have  been  attacked  on  visiting  this  town.  The  disease  occurs  m  almost  all  neighbor- 
ino-  thwns  in  the  same  way  as  at  Caibarien.  This  town  is  not  a  garrison  for  troops, 
bul,  of  transit  to  Remedios,  hence  there  are  no  cases  of  yellow  fever  here  among 

Dr  Antonio  Lopez  reported  similarly,  and  that  "this  port  has  been  free  from  thif 
endemic,  vellow  fever,  during  the  last  four  years.    In  1879  not  one  case  occurred. 

Mr  Jos^  G.  Fuentes,  United  States  acting  commercial  agent,  reported  in  August 
1879  'that  "  the  doctors  here  dispute  whether  yellow  fever  is  indigenous  or  imported 
The  disease  occurs  only  in  certain  years;  it  prevailed  in  1856  because  of  the  presence 
of  four  companies  of  unacclimated  soldiers;  in  1870  it  again  prevailed  because  fara 
ilies  living  in  the  country  fled  for  refuge  from  the  insurrection  to  this  place  In  187^ 
there  were  only  six  case's;  in  1878  the're  was  only  one  death ;  and  m  1879  there  hav; 
been  none;  not  a  case  on  any  vessel;  and  the  port  has  remained  free  of  /^^/J 
and  of  other  contagious  diseases.  Persons  born  and  resident  m  country  towns  hay 
had  yellow  fever  on  visiting  Cardenas.  In  1870  native  Cubans  from  places  500  t( 
1,000  feet  high  suftered  severely  with  yellow  fever  on  visiting  Remedios. 

Mr  Fuentis  further  reported  that  the  village  of  "Mayajigua  did  not  snfl^er  wit. 
yellow  fever  until  the  war,  1873,  1874,  and  1875  when  many  died  on  the  coast. 
Mayaiigua  is  an  inland  town  about  12  miles  from  the  north  coast,  and  20  m  les  south 
fast  of^Caibarien.  Its  population  was  313  in  1862.  It  is  reported  to  be  locai^^d  o 
very  high  ground,  perfectly  ventilated,  and  therefore  very  healthy.  It  has  a  mmera 
Iprin..  of  Sote,  of  which  Humboldt  says,  "The  water  of  this  spring  has  a  very  grea^ 
local  reputation;  it  presents  the  phenomenon  of  being  ubout  15°  warmer  m  the  mom 
ing  and  evening  than  at  other  hours." 


CHAPTER  XXXIV. 

CARDENAS.  .  ] 

The  town  or  "villa"  of  Cardenas  is  in  the  province  of  Matanzas.  It  "was  only  set 
tied  in  S  but  is  now  one  of  the  most  flourishing  towns  on  the  island,  owing,  it  ■ 
saTd  to  the  large  number  of  Americans  who  are  engaged  m  business  theiT,  and  w^^^^ 
Znl  a  large  proportion  of  the  mercantile  community  "  It  is  l«e^ted  direc  ly  on  ^^^^^^ 
harbor,  or'rather  the  Bay  of  Cardenas,  and  is  now  the  third  port  of  entry  of  impoi 
tanco  in  Cuba  ranking  after  Havana  and  Matanzas.  It  is  2o  miles  due  east  of  Mata^n 
zas  however,'  by  railroad,  the  distance  is  double  this.  Two  railroads  diverge  from  it; 
one'procee^  18  miles  due'south  to  Bemba,  connecting  thc>i>e  ^^^th  tlie  mai n  r^^^^^^^^ 
system  of  the  island,  which  links  Cardenas  to  Havana,  Matanzas,  bagua,  Citntue^ 

mayor  for  this  special  purpose. 


ANXUAL  REPOET  OF  THE  NATIONAL  BOARD  OF  HEALTH.  253 


&c. ;  the  other  railrocad  passes  to  the  southeast,  crosses  the  main  trunk  line  at  Colon 
and  terminates  at  Calimente,  52  miles  (84  kilometers)  distant,  and  ahout  half  way  to 
Cienfuegos,  the  point  of  destination.    On  this  latter  road  the  inland  town  of  Reccreo 
to  be  referred  to,  is  located,  about  14  miles  from  Cardenas.  ' 

Cardenas  Avas  personally  inspected,  and,  though  the  board  of  health  was  found  des- 
titute of  records,  the  following  facts  were  obtained : 


LOCATION. 


The  town  IS  only  about  seven  blocks  in  width,  extending  from  the  wharves  some 
twenty  blocks  inland  to  the  southwest.  One-third  of  this  length  is  flanked  on  each 
side  by  a  mangrove  swamp,  either  boggy  or  covered  with  water.  The  orio-iual  site 
was  a  mangrove  swamp.  From  the  wharves,  and  between  the  present  lateral  swamps 
the  ground  gradually  rises  from  3  feet  to  12  feet  above  the  sea.  However  the  center 
of  population  is  only  about  4  feet  above  the  sea,  so  that  a  very  large  part  of  the  popu- 
lation live  on  ground  within  4  feet  or  less  of  subsoil  water.  Privy  contents  rise  and 
tall  with  the  tide.  The  surface  soil  varies  in  thickness,  but  in  a  considerable  extent 
ot  the  town  is  not  more  than  a  foot  and  a  half  in  thickness,  and  rests  on  foundation- 
rocks  of  coral  limestone. 

DRAINAGE. 


This  IS  very  bad.  More  than  twenty  houses  of  the  poor  working  class  were  inspected 
at  random,  and  not  one  was  found  in  which  the  back  yard  was  not  either  muddv  or 
contained  stagnant  water.  Houses  were  repeatedly  seen  where  the  water  in  the  street 
gutters  flowed  back  into  the  house  drains.  Crab-holes  and  crabs  abound  in  the  streets  • 
a  dozen  crabs  were  seen  in  a  half  hour's  walk  ;  and  within  three  blocks  of  the  central 
plaza  an  enterprising  three-feet  native,  costumed  as  was  Adam  before  shame  forced 
tne  lig-leal  on  him,  was  training  a  crab  harnessed  to  a  sardine  box. 


WATER  SUPPLY. 


Since  about  1872  Cardenas  has  had  an  aqueduct  which  supplies  water  from  a  sub- 
terranean river  one  mile  distant  from  the  town.  This  afl^ords  an  abundant  supplv  at 
a  cost  ot  >53,  gold,  per  month,  for  one  faucet.  The  result  of  this  charge  is  that  of  2  289 
houses,  only  about  600  were  reported  to  be  supplied  with  this  water.  Well  water  is 
brackish  and  not  potable  ;  some  houses  have,  under  the  flags  of  the  court-yard  under- 
ground cisterns,  but  m  Cardenas,  as  in  other  Cuban  towns,  the  poor  for  the  most  part 
purchase  their  water  from  street-carriers. 


STREETS. 


r  '  ^''■''•^i^'  straight,  crossing  each  other  at  right  angles,  are  about  40  feet 
vo?o'  f  sidewalks  on  each  side  3  to  4  feet  wide     After  habituation  to  Ha- 

m  drlfne^  "'^'"^  spacious.    They  are  not  paved,  but  macadamized,  and 


HOUSES. 


arJfe  S  ^Jse     Cuba,  are  very  rarely  more  than  one  story  high.  They 

rhe?e  irplnl''"'  S^^^'^nj,  and  not  of  rubble  masonry,  as  in  Havana  and  Matanzas^ 
l^Z^J^.f^^^^^^  floors  than  in  Matanzas,  which  has 

Te7yeniAvZa  generally  occupy  more  space,  and  are  bet- 

bi'i^?p  ventilation  between  the  ground  and  the  lowest  floor  is  very  rarely 

)f  the  «?rW«?l'  '"^''^'''^  directly  on  the  ground;  some  are  a  few  inches  above  the  level 

f  th«  ^""^      ^  ^^""^^  therewith,  and  not  a  few  are  below  even  the  level 

L  hnn«.t  h  American  carpenter,  an  old  resident,  reported  that,  if  the  flooring  of 
tiTthZirZ  ^^t  P^^Vi*^^  ^^^^vea,  an  iron  rod  could  be  readily 

rr?ofril^?o-^    the  soft  mud  beneath  down  to  the  foundation  rocks.    In  a  largi 

l^Ltive^^^^^  ""f  ^  ^''^^  '^P  «^  «f  houses. 

■  thi^^^^^  ^^""^  best  houses  m  this  town,  I  found  my  bed-room  door 

mnSed  ?nr  5p  ^""^^  excavation  for  the  contents  of  the  privy,  which  had  not  been 
mptied  for  ten  years.  In  Cardenas,  as  everywhere  in  Cuba,  the  privy  system  is  the 
ame,  always  as  defective,  foul  and  revolting  as  possible.  ^  ^ 


HARBOR. 


that  the  anchorage  gioimd  is  from  three-fourths  to  two  miles  distant  from  the 
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shore,  and  yet  the  average  tonnage  of  vessels  visiting  this  port  is  only  from  300  to 
500  tons.  American  vessels  remain  at  the  anchorage,  generally  distant  at  least  a  mile, 
except  in  very  rare  instances.  There  are  about  25  wharves,  60  to  200  feet  distant 
from  each  other,  and  extending  100  to  300  yards  from  the  shore  into  the  water.  At 
the  end  of  these  wharves  a  depth  of  8  to  10  feet  of  water  is  found.  These  wharves  are 
chiefly  used  by  coast-traders  and  lighters. 


BALLAST. 


This  is  obtained  from  vessels  arriving  in  ballast,  and  consists  chiefly  of  hard,  dense 
rock,  mixed  with  some  sand.  This  ballast  is  stored  along  the  water-front,  near  the 
wharves,  remaining  thus  deposited  until  needed,  which  is  especially  from  May  to  Oc- 
tober, and  by  vessels  bound  to  southern  ports  of  the  United  States. 


POPULATION. 


In  1846,  eighteen  years  after  its  settlement,  Cardenas  had  3,103  population,  31( 
houses,  1  cistern,  and  45  wells,  according  to  the  census. 

Table  No.  50. 


Census  of— 

Whites. 

Asiatics. 

Colored. 

Males. 

Females. 

Total 
popula- 
tion. 

Number 
of  houses 

1862  

7,  628 
11, 252 

3,  257 

4,  490 

"'i6,'473' 

""7*3ii' 

10,  885 
17,  784 

1, 19' 
2, 28 

1877  

2,042 

The  census  of  1862  does  not  specify  the  sexes,  nor  the  number  of  Asiatics  or  Chinese 
but  in  all  such  cases  Cuban  statistics  include  the  latter  with  the  whites.  Of  the  7,31 
female  population  in  1877,  4,933  were  white  and  2,378  colored. 


Table  No.  51. — Baptisms  or  Mrths. 


Tear. 

White. 

Colored. 

Total., 

1877   

453 
410 

145 
147 

m. 
55: 

1878  

DEATHS. 

Table  No.  52. — Mortality  statistics  from  the  church  register. 


m 

Year. 

05 

£ 

•2 

'a 

"o 

o 
H 

1858   

841 

455 

1,  296 

18.59  

336 

10 

305 

641 

1800   

374 

5 

385 

764 

1861  

526 

6 

305 

837 

1862   

339 

5 

206 

550 

18G3  

304 

11 

206 

521 

1864   

261 

1 

111 

373 

1865   

414 

1 

135 

550 

1866   

302 

9 

153 

464 

1867   

367 

106 

241 

714 

1868   

374 

20 

255 

649 

1869   

336 

31 

133 

500 

Year. 


1870   

1871  

1872   

1873   

1874   

1875   

1876   

1877   

1878   

Eight  months  to 

Auffust30,1879 


547 
655 
247 
386 
394 
366 
666 
340 
223 
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DEATH-EATE. 


Taking  the  population  of  1862  and  of  1877  and  the  annual  average  deaths  for  the 
three  years  18bl-'6;^-'63,  and  187G-'77-78,  the  death-rates  would  be- 


Table  No.  53. 


Years. 

White. 

Asiatics. 

Colored, 

Total. 

1861-'62-'63  

1876-77-78    

51. 12 
36.  .52 

73.  38 
52. 11 

58.  43 
39. 47 

27.40 

yellow  fever. 


.o^^/f  ^"''^f  gentleman,  long  resident  in  Cuba,  testified  that  yellow  fever  had  nre- 
vailed  annually  m  Cardeilas,  certainly  since  1836  Pefmpln  «fnf^a  i^h^t  ^^^P^^ 
prevails  some  years  and  especially  tlL  year  when  he  w^ot,  1854  Drs  So"  t  and 
Elcid  reported  in  vol  8  of  the  Anales  that  Cardenas  suffered  severely  in  i865^nd  tha? 
Eecreo,  an  inland  village  14  miles  distant  by  railroad,  suffered  in  lS8^862  and  1865^ 
^I'J-  Washington,  United  States  acting  commercial  ao-ent  renorted  hi  ^870  f^^^^^ 
-the  mi  d  form  of  yellow  fever,  called  the  acclimating  fevt?,Sists^at^^^^^^^^^ 
Sh^'  n  ''^r'  '  ^'^}''''  ^•^^^^^  i«  considered  indigenous  to  all  Currports 
nnH  1  Q^o'^^^^S-n''^''  ^^'^^  remittent  fever  of  typhoid  type  yellow  fever  • 

and  that  in  1869  or  1870  many  families  from  the  country  came  to  Cardenas  because  of 
the  war  and  some  suffered  with  yellow  fever.  v.aiueuas  oecause  ot 

The  mayor  reported  through  the  Spanish  Commission  that  ''this  eMemic  disea<.P 

ETsTL  S'tl^i"'  '''"i     ^'""^^^^^  ''T'"'  wi^h  the  unTcclim^t^d 

1 S  n   •     .  I?  population  was  greatly  increased  by  immigrants  but  since 

18b9  owmg  to  the  m.surrection,  there  has  been  less  increase  of  stranler^  and  a W 

1879  hf  J?'  last  three  or  four  years.    The  disease  was  severe  in  871  also  n  lS 
fil  I         ^^'^'^  ^^r-  "^^^^  y^^^  ^^er  ^nown,  to  both  soldiers  and  civilians  bnt 

InZt  ^and  hardly  any  have  been  attacked  in  the  hartor     In  the  small 

from  ve^iln??'  ^""^  plantations  adjacent  to  Cardenas,  there  is  no  absolute  immunftv 
par^thrt  '-^'f  c/ses  usually  mild  do  occur.    Sometimes  four  or  fiT  years 

ThrPvi-Hp.l^  f  ir^^  foreigners  at  these  small  adjacent  towns,"  &c.  ' 

wil^elemnt^nn  of  lZ""^^''"■''  ""'I'""*  ^"^"^'^^  in  187Ton  land, 

rarl?.o!^P  ^        shipping,  was  confirmed  by  every  one,  some  stating  that  at 

tw  !r  •^'^  n^^er  suffer  with  yellowfeVer.    There  ca7beL  doubt 

lioJe  a  whXt^^^^^^^^^^  and  due  to  the  great  distance  from  ?he 

hrLntalni  rVnll '  ^'f  'r  ""^.^"i-  ""'^'^'^'T  '^^^^^^  remembered  that  generally 
inpn  nTi      1       1  "oacclimated  crews  at  infected  ports  use  every  effort  to  keen  their 

"hrdVrrthe'^sfiore"'  '''''  "  "^^^  ^^""^'^  effected^the  more  distLt  ?he  tssTAs  an- 
thfLTenf  t'^'^Ti'  ™ted  States  commercial  agent,  reported  August  8,  1879,  ''up  to 
8hmn.!i1°  w  ^  H^^.^  """"^y       ^a««     sickness  in  this  harbor,  v  z  one  seaman 

snipped  in  Havana,  on  the  brig  Etolan  of  Philadelnhia    Thp  hpnui.  1®.^"^.^"' 

hTehlrlZ^   TVl"^  (•>         I  known  <inring  the  fo,,r  veais  I 

IS^q^'rin    ^"[^^  surgeon  at  Cardenas  I  procured  the  following  facts  Sentember  1 
im    ?i  '  ^""J'.'^'^^       Cardenas  was  closed  in  1871,  and  not  reopS  uutil 

the  town."  ^^^^'^^'^  mlected  district  are  apparently  no  worse  than  in  other  parts  of 
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In  September,  1879,  the  Cronica  Med.  Quir.  of  Havana  published  the  following  per- 
tinent facts:  Beside  the  ravages  of  the  endemic  [yellow  fever],  bilious  fevers  have  had 
victims,  especially  awonq  cliildTen  ami  youths.  These  Ulions fevers  have  occurred  in  the 
hio-hest  and  healthiest  distnct  of  the  city,  where  the  military  inhrmary  bas  been  es- 
tablished. Proper  consideration  for  the  welfare  of  the  community  would  not  have 
permitted  such  a  location  of  this  infirmary,  however  high  the  consideration  due  to  sick 
soldiers.  The  object  of  this  article  is  to  call  the  attention  of  the  goyc  rnment  to  and 
to  protest  against  the  establishment  of  this  infirmary  in  a  house  located  m  the  center 
of  the  most  healthy  ward  in  Cardenas."  .    ^    -.  ~      ^.i  -v 

For  thrther  infoimation  as  t..  the  prevalence  of  yellow  fever  m  Cardenas,  the  mili- 
tary hospital  statistics,  Table  No.  46,  can  be  consulted.  These  embrace  only  the  nine- 
teen  vears  1852-'70.  During  three  of  these  years  there  were  no  cases  of  yellow  fever; 
during  nine  years  there  were  only  from  1  to  1(5  cases,  and  the  disease  most,  prevailed  in 
1854  1858,  1864-'65,  and  1868-'69.  These  statistics  again  show  that  there  may  be 
plenty  of  Aiaterial  without  causing  yeUow  fever,  for  n  1834  of  only  317  admissions  by 
all  diseases  there  were  43  cases  of  yellow  fever,  while  in  18o3  there  were  600  admis- 
sions wTthout  one  case;  and  in  1866  there  were  845  admissions  wi  h  only  one  case  o 
veUow  fever.  Comparing  these  military  hospital  statistics  with  those  from  the  civd 
hospila  iiow  to  be  presented,  it  will  also  be  seen  that  the  former  cannot  be  taken  as 
Sl^J^lli  le  guide  as  to  the  prevalence  of  the  disease  ;  for  while  in  8o6  the  military 
hospTtll  had  mily  one  patient  with  yellow  fever  out  of  845  admitted  the  civil  hoBpital 
had  14  out  of  only  213  admissions.  Of  course,  it  should  not  be  forgotten  that  the 
larger  part  of  a  popuLation  do  not  go  to  either  the  mil  tary  or  the  civil  hospital,  and 
therefore  that  their  cases  of  yellow  fever  go  unrecorded. 

Table  No.  M.-Ar,mial  staiistics  of  the  civil  hospilal  at  Cardenas,  compil£  from  the  official 
monthly  statisUcs  for  the  sixteen  ytars  and  eight  months,  January,  1863,  to  September, 
1879. 


All  diseases. 


Years. 


Yellow  fe- 
ver. 


158 
192 
239 
213 
208 
206 
163 
246 
397 
206 


Totals. 


1863   

1864   

1865   

1866   

1867   

3808  

1869   

1870   

1871  

1872   

Tf  the  above  5,230  total^todssTons,  1,075  were  -  colored  and  Chinese,"  among  whom 

during  tl^six  m^^^^^^^  October,  and  V  yellow  fever  during  the  three  months, 

Th^  o^lpfros\  kXwt  to  the  oldest  inhabitants  of  Cardenas  was  on  Christmas  eve, 
1856. 


Years. 


All  diseases.! 


1873   

1874   

1875   

1876   

1877   

1878   

1879,  first  eight  months 


Yellow  fe- 
ver. 


Admitted. 

Died. 

1 

Admitted. 

Died. 

m 

21 

15 

4 

315 

41 

16 

3: 

361 

56 

14 

4, 

401 

47 

15 

4 

453 

63 

16 

4' 

499 

43 

6 

3; 

556 

78 

146 

48, 

5,  230 

542 

353 

99 

CHAPTER  XXXV. 
CIEGO  DE  AVILA. 
This  village  is  in  the  province  of  Puerto  Principe,  is  about  25  ^il^/^f  ^f,^"^^ 

of  this  place;  except  that  contained  in  the  military  ^^ospital  statistics,  1  able  JNo^  ^^^^ 
ThS  Ste  that  during  the  insurrection,  this  place  became  an  ^^^P^^an*  miht.i^^ 

In  1873  with  3,480  admissions  there  was  no  case  of  yellow  fever,  and  in  ou 
case  in  9,591  admissions. 
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It  is  farther  observable  that  the  nearest  large  towns  of  importance  are  Sancti  Spir- 
itus  and  Puerto  Principe,  and  thatthe  soldiers  in  Ciego  de  Avila  suftered  most  seveiely 
in  1871,  while  at  Puerto  Principe  they  sutiered  much  in  1869,  1870,  and  1871,  and  at 
Sancti  Spiritus  in  1869,  1870.  At  Ciego  de  Avila  they  again  suffered  severely  in  1876, 
1S77,  years  when  they  also  suffered  severely  at  both  Sancti  Spiritus  and  Puerto  Prin- 
cipe. 


CHAPTER  XXXVI. 
CIENFUEGOS. 

Cienfuegos.  literally  ''hundred  fires,"  was  founded  in  1819,  destroyed  by  a  hurricane, 
and  rebuilt  in  1825.  It  is  in  the  province  of  Santa  Clara,  and  189  miles  (305  kilo- 
meters) southeast  of  the  harbor  of  Havana,  by  railroad,  whereby  it  is  united  to  the 
main  railroad  system  of  the  island.  It  is  located  on  the  east  side,  and  about  mid- 
way the  length  of  the  harbor  or  bay  of  Jagua,  which  Las  Casas  called  "  the  most  mag- 
niticent  port  in  the  world,"  and  it  certainly  is  one  of  the  most  beautiful.  Cienfuegos 
is,  commercially,  the  most  important  port  of  entry  on  the  southern  coast,  and,  rankin<'- 
with  Sagua,  is  the  fourth  or  fifth  port  in  importance  in  Culia.  This  place  was  per"^ 
sonally  inspected,  and,  aided  by  Dr.  W.  W.  Cross,  United  States  Vice  Consul,  and  Dr. 
Ramon  de  Mazarredo,  both  of  whom  gave  invaluable  assistance,  the  followiu  2"  facts 
were  ol)tained. 

LOCATION,  ETC. 

Cienfuegos  is  built  upon  a  site  of  which  a  part  projects,  peninsula-like,  into  the 
harbor.  The  town  occupies  about  150  acres,  which,  about  3  feet  above  the  sea  at  the 
water-front,  slopes  upwards  to  an  elevation  of  about  75  feet ;  this  being  the  limit  of  the 
houses  now  built,  but  not  of  the  summit  of  the  ascent.  The  whole  town  is  completely 
commanded  by  the  Avater- works  building,  from  100  to  120  feet  above  the  sea.  Not- 
withstanding that  the  most  elevated  bnildings  are  some  75  feet  above  the  sea,  the  ma- 
jority of  the  population  live  on  ground  15  feet  or  less  above  the  sea.  More  than  one- 
third  of  the  town  was  formerly  a  mangrove  swamp,  and  at  least  one-third  of  the  popu- 
lation dwell  where  the  subsoil  water  is  within  3  to  6  feet  of  the  surface,  and  where 
the  contents  of  the  privies  rise  and  lall  with  the  tide.  About  150  blocks  or  squares  are 
biult  upon,  some  of  these  containing  a  number  of  vacant  lots.  The  blocks  are  92 
yards  square,  and  a  house-lot  occupies  about  35  by  110  feet.  The  surface  soil  varies  in 
thickness;  it  is  comparatively  thin  ;  the  foundation  rocks  often  crop  out  on  the  sur- 
face.   The  rocks  are,  over  a  large  extent,  firm  sandstone. 


DRAINAGE. 


This  is,  by  nature,  admirable  ;  none  the  less,  a  large  portion  of  the  population,  pos- 
sibly one-half,  live  in  ill-drained  places.  Fronting  the  harbor  many  houses  could  be 
seen  with  stagnant  pools  of  water,  covered  with  green  slime,  in  the  front  or  back  yards 
—pools  which  a  few  hours  work  could  permanently  drain. 


STREETS. 


These  are  more  than  40  feet  wide ;  the  most  spacious  seen  anywhere  in  Cuba.  They 
arc  not  i)aved  but  macadamized.  In  the  central  part  of  the  town,  they  are  clean  and 
attractive  in  appearance. 


WATER-SUPPLY. 


Although  the  water- works  have  a  fine  building  commanding  the  town,  they  fail  as  yet 
to  8ui)ply  water.  About  one-third  of  the  population  have  underground  cisterns,  and 
sell  water  to  the  other  two-thirds. 


HOUSES. 


There  are  many  mean,  wooden  frame-houses.  As  everywhere  in  Cuba,  the  floors  are 
airectly  on  the  ground,  some  a  few  inches  above  the  sidewalks,  many  on  a  level  there- 
with, and  some  even  below  the  level  of  the  streets.  The  houses  occupy  more  space 
and  are  better  ventilated  than  in  Havana.  The  privies  here  are  as  foul  as  everywhere 
m  uiba.  An  old  American  resident,  having  an  admirably  clean,  well-kept  house,  sta- 
leuthat  his  privy  had  not  been  cleaned,  certainly,  for  seven  years. 
H.  Ex.  8  17 
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HARBOR  OR  BAY  OF  JAGUA. 

This  exquisite  harbor  of  ''the  first  class,"  aiFording  safe  anchorage  for  tlie  largest 
vessels,  is  about  11  miles  long  by  from  '^  1o  5  miles  in  width.  It  is  entered  from  the 
south  by  a  narrow,  deep  channel  about  8  miles  long.  Cienfuegos  is  about  5  miles 
dlsta,ut  from  the  harbor-extremity  of  this  channel.  Three  rivers  of  considerable  size, 
two  to  the  north  and  one  to  the  south  of  Cienfuegos,  empty  into  this  large  harbor, 
besides  several  smaller  streams.  The  harbor  is,  for  the  most  part,  inclosed  by  beautiful 
hills,  while  its  southern  extremity  is  adorned  by  a  chain  ot  pictiiresque  mountains  ot 
even  majestic  appearance.  Of  these  Humboldt  says  :  "  The  hills  of  San  Juan  f^^ 
limestone  chain,  very  steep  on  its  southern  side,  and  some  1,800  to  2  000  teet  high 
their  naked  and  arid  summits  now  rounded,  and  now  forming  high  and  steep  peaks. 
He  further  adds  that,  though  the  temperature  falls  very  low  here  during  the  season  ot 
the  northers,  yet  it  never  snows;  however,  frost  and  hail  are  sometimes  seen  m  these 
mountains  and  in  those  of  Saint  lago.  x  ^i.       +  ^^-r.^,,* 

The  anchorage  ground  is  from  one-eighth  to  one-halt  mile  distant  from  the  water  front 
of  Cienfue<vos.  Some  twenty  wharves  extend  about  300  feet  from  the  shore  into  the 
harbor,  and  at  these  is  found  from  12  to  14  feet  depth  of  water,  so  that  while  many 
vessels  are  during  their  whole  sojourn  moored  at  these  wharves,  even  steamers  of  more 
than  2,000  tons  here  receive  the  first  part  of  their  cargo,  and  then  the  balance  thereof 
by  lighters,  at  the  anchorage  ground,  which  is  from  one-eight  tQ  one-half  mile  distant 
from  the  wharves.  The  average  tonnage  of  vessels  trading  at  Cienfuegos  is  from  300 
to  500  tons,  and  their  average  time  at  the  wharves  is  from  15  to  20  days.  During  my 
stay  at  Cienfuegos  there  were  not  more  than  ten  vessels  at  anchor,  and  these  were  at 
considerable  distance  from  each  other. 

BALLAST. 

No  ballast  is  kept  in  Cienfuegos  ;  the  few  vessels  needing  it  procure  it  by  lightei 
from  the  opposite  western  shore  of  the  harbor. 

POPULATION. 

The  census  of  1846  states  that  the  population  was  4,324,  occupying  63  blocks ;  th^ 
there  were  13  cisterns,  and  that  the  town  was  very  poorly  supphed  with  potabli 
water. 

Table  No.  55. 


Census  of- 


1862 
1877 
Or.. 


Wliite. 


6,  086 
13, 444 
13, 130 


Asiatics. 


685 


Colored. 


3,  864 
6, 189 
6,  419 


Males. 


10,  832 
10,  852 


Females. 


9, 486 
9,  366 


Total. 


^Tnnibe* 
of  housed 


9,  950 
20,  318 
20, 218 


N.  B.-Two  official  reports,  both  from  the  mayoralty  of  Cienfuegos,  gave  the  above  discrepant  i 
ures  for  1877. 

Table  No.  56.— Baptisms  or  lirths. 


Tear. 

White. 

Colored. 

Total. 

<■ 

596 
539 

317 
386 

91 

B.-Of  the  9,486  females  yielding  these  births,  5,991  were  white  and 3,585  were  colored, 
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DEATHS. 

Table  Xo,  57.— Mortality  statistics  from  the  church  register. 


Year. 

Whites. 

Colored,  anc 
said  to  in- 
clude Asi- 
atics. 

Total. 

107 
229 
197 
242 
383 

90 
95 
130 
129 
316 
256 
136 
162 
200 

197 

324 
327 
371 

1858 

363 
213 
298 
278 
197 
261 
992 

699 

619 
349 
460 
478 
369 
434 
1,  373 

172 
173 

381 

1869   

427 
480 
621 
628 
296 
3.56 
602 
1,  374 
963 
661 

226 
913 

653 
1,  393 
1,315 
819 
499 
624 
934 

1870  

1871  

1872  

694 
191 

203 
268 
332 
322 

1873   

1874  

1875  

1876  

1877  

1,  696 
1,  439 
934 

1878  

476 
273 
182 

Fiist  eight  months  of  1879 

314 

Kemarks. 


Cholera  and  small  pox,  and  the  insur- 
recti'on  bes:an,  forcing  maay  refu- 
gees into  Cienfuegos. 


Yellow  fever  very  severe. 


DEATH  RATE. 

sears  i«bl-  b2-  63,  and  18/b-'/7-'78,  the  average  annual  deatli  rates  would  be  : 

Table  No.  58. 


Years. 

White. 

Colored. 

Total. 

1861-'62-'63  

i87ft-'77-'78  "-"'."..'"."!.'."."."!!!.'!."! 

52.  57 
75.  06 

6L  07 
52. 00 

55.  87 
66.74 

Bets  ?f  venr.  ffl^V^''^'^^  Statistics,  Table  No.  57,  shows  that  the  deaths  for  the  two 
.Tmewhitm^^^^^^^^  ^f.S^f?rt^  ^'^^^^^^P^i"^^"/  great;  hence  the  large  death-rates 
trc^oreclTntlf  .  /^^^  *^?ii^.^1f  ^T^  death-rate  of  the  whites  compared  with 
oyeltwi^r^^  187n-'77-'78  is  certainly  exceptional,  dui  probably 

the  death  rntP^  ?^^^^^^  i  n^""  "l^.^^^*  ^"-I  ^misapprehensions  in  these  particulars, 

been  ca  cn^n^p^^  Z^il'   ^T"^^  in  Cienfuegos  a  remarkably  health/year,  have 

thr^lfites^Q  7^  "^f  ^  ^'^H  "^'^^^^^'^  reported;  the  results  are  35  03  for 

rate^f  a  most  iLUth    '  '^''^^'^o  '  ^S"^  ^^'^  population.    Thus,  the  death- 

Idle  01  a  most  healthy  year  in  Cienfuegos  was  very  high. 

DISEASES. 

grJat  mStt""  fbl^Zn!?!?'"'  «"^.''^",:P"^,  ^^^^^^  Cienfuegos,  as  everywhere  in  Cuba, 
many  hhle  awl;  frm? tK^^I.  prejudice  being  very  strong  against  vaccination,  so  that 

Fiillv  one        Z  ^^'"^      -^^'^  P"^^^^  good  seek  to  vaccinate  all. 

eve^y  diseate  ifl^^^^  sick  snlfer  directly  with  malaria,  which  complicates  nearly 
pital  2  370  h.^  '  aclmissions,  January  to  August,  in  the  military  hos- 

^asesof  dinhtlt.r?«^^^^^  ^^^^^^^^^^  a  native  of  Cienfuegos,  stated  that 

Havan^  ^     \         ^^^'^^  ^^^^^  commercial  intercourse  was  opened  with 

Sid  Senfueg'osT^^  ^^^^^"^  '"^"^^^^  A 

YELLOW  FEVER. 

«™?ajrrnd"S;frmv  nr^/'\^  Cienfnegos  as  an  endemic;  thatis.that  itopoison 
uuaiij  ana  habitually  present.    This  must  have  been  the  case  from  au  early 
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Deriod  in  the  history  of  the  place,  since  Dr.  Mazarredo  stated  that  for  fort,y  years  there 
Tad  never  been  so  little  yellow  lever  as  in  1878  and  1879     Peilnela,  writmg  in  18o4  ; 
stated  that  yellow  fever  inflicts  some  damage  on  the  pubhc,  but  specially  afflicts  the 

Table  No.  46  for  the  28  ye-  1851-lB^ 
show  some  cases  of  yellow  fever  annually  except  the  three  years  18o7  18i>2^nd 
1874  Also,  that  the  disease  prevailed  particularly,  18ol-'55,  18o8-5y,  18t)o,  l»b7  71, 
ami  1876-^77.  These  same  statistics  again  illustrate  that  there  may  be  lew  patients 
in  a  hosnital  one  year  with  much  yellow  fever,  and  many  patients  another  year  with- 
out a  S  of  tie  disease;  for  instance,  in  1856,  of  273  patients  27  had  yellow  fever, 
while  in  1857,  ol^^^  patients,  not  one  had  the  disease.  In  the  original  m<>nthly  reports, 
U  U  farther  Noteworthy  that  cases  occurred  in  every  month  of  the  years  18b8  1869, 
1876,^Cd  l^^a^^^  that  specially  since  1867  cases  have  occuiTcd  in  December,  Janu- 

^'cie'^n^L^gtr^'ed  from  a  violent  epidemic  in  1876,  which  ^^^g^?^^^^^^^^^^^ 
the  shipnin-.  The  disease  prevailed  again,  but  to  less  extent,  m  1877.  But  in  1878 
thLe  we^4  but  14  cases  in  the  military  hospital,  and  only  one  death  m  the  civil  hos- 
pital I  was  officially  assured  that  in  1879there had  been  notone  case,  but  a  personal 
fnsnection  proved  this  statement  false,. as  usual.  Two  cases  were  recorded  at  the 
iivU  Sta^^  1879,  and  Dr.  Mazarredo,  after  carefu  inquiry,  reported  the 

Sh  of  one  Spani^  Uviug  near  the  wharves,  in  June;  another  case  also  occurred 
mt  recovered  and  fiially,  a  third  case  occurred,  in  a  Cuban  child  three  years  old, 
bom  i^aenfiieto^^^  Although  some  physicians  diagnose  all  doubttul  cases  typhus 
none  the  less  the  above  facts"  prove  that  the  disease  prevailed  to  remarkably  little 
Ktent  in  1879  In  the  shipping  there  were  no  cases  ;  of  126  American  vessels  m  the 
harboVfrom  janiL^^  September,  1879,  notone  had  sulfered;  m  fact,  on  all  these 
vessels  tS  had  been  only  one  case'of  sickness,  and  this  was  not  due  to  yellow  fever. 

The  follow^^^^^  facts  assist  in  explaining  the  unusual  exemption  of  Cienfuegos  in 
1878  and  1879  from  yellow  fever.  In  the  first  place,  the  severe  epidemic  of  1876  and 
i\s  continued  prr,.alence  in  1877,  left  an  insusceptible  population.  In  the  next  place, 
the  ^arn^^on  ^^^^  of  only  about  120  soldiers,  who  were  veterans,  therefore  gener- 

aUy^if  rt  totally,  acclimated.    Finally,  the  number  of  ^^^^^  J^f^^^^ 
iards  seekii.ff  employment  at  Cienfuegos  was  estimated  by  Dr.  Cross  not  to  exceed  4U 
annuallyTtLre  h^^  since  1876,%ery  little  immigration  to  any  of  the  southern 

no?ts  Senfue-os,  Trmidad,  Zaza,  or  Cuba,  in  fact  to  any  of  this  section  of  country 
which  wafth^^^^  seat  of  the  insurrection  of  1868-78  Hence  on  removal  of  the 
unacclimated  soldiers,  yellow  fever  has  had  Httle  material  to  op^-^— ^^^^ 

The  evidence  was  verv  positive  at  Cienfnegos  that  m  1869  Cuban  retugees  iromrne 
surroundino- country  suffered  severely  with  yellow  lever.  _  t^o. 

"r^^^^^^^      b^fbrmation  could  be  procured  ^^^^'\^'^j^':''f^^^ 
assured  that  Palmira,  the  only  town  of  any  size  near  to  Cienfuegos,  had  suffeied  witt 
yellow  fever,  al  S^^       this  wis  not  usual.    Palmira  a  low  imiddy,  i  l" drain f  anc 
Suh V  lookin  >■  -place  7s  visited  by  very  few  strangers ;  had  in  1852  a.population  ol  1,890^ 
now'^a^^  amfis  onVerailroad^about  10  miles  north  ol  Cienfuegos 

Frost  was  never  known  in  Cienfuegos,  except  m  December,  1856. 


CHAPTER  XXXVII 
COBRE. 


This  town  founded  in  1558,  is  in  the  province  of  Cuba  or  Santiago  Cuba,  am 
^ «  T  ^onf?  milerdue  west  of  the  city  of  Cuba.  It  is  located  on  the  southern  side  o 
Moun  cirT  It  rsiTuTt/d  in  a  wild  mountain  region  h,iig  celebrated  for  i  s  numei 
CMis  copper  m  n  some  of  which  were  worked  in  1524.  One,  owned  ^//i^  Englisl 
companv  is  still  in  successful  operation.  Its  shipping  point  is  Punta  de  Sal  on  tl. 
wcsTskle  if  Le  harbor  of  Santiago  de  Cuba,  and  about  ^ 

th^  east  side  A  ferrv  connects  these  two  points,  and,  since  1848,  there  lias  oeei 
ahors^raUrLd  front  Pu/ta  de  Sal  to  Cobre  about  5  miles  distant.  The  cars  ai^ 
rPTiorted  to  ran  onlv  three  to  four  times  a  week.  +T.^,rtn(rl 

K  censnVo^  1862  stated  the  population  to  be  3  571.    The  ^^jo^^  J 
the  Spanish  Commission,  as  follows :  ''The  inhabitants  ""^^^^^,^'^44  of  wh^ 
are  wh  tes  and  2,652  colored.    In  addition,  the  military  population  is  estimated  a 
400  to  500'  and  of  these  about  100  are  unacclimated.   There  are  no  other  unacclimatc. 

^^'^Yeflow  fever  has  never  been  known  to.preyail  here.  A  few  ff^^^"^^ 
attacked  in  July  and  August,  and  occasionally  ^^^^^^^^^^^V^f^;;  .fj^f  ^^^^^^^^^^^^ 
have  never  been  more  than  six  deaths  per  annum  among  t^^^  f  f  u^^' 
been  no  yellow-fever  deaths  among  the  citizens,  and  no  residents  aie  known 
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have  suffered  with  yellow  fever  on  visitin-  infected  places.  In  adjacent  hamlets  tlie 
disease  IS  unknown,  but  occasionally  it  does  occur  among  soldiers..  Frost  does  not 
occur  iicjrc 

Those  familiar  with  yellow-fever  literature  will  recall  that  Cobre  was  on  one  occa- 
sion of  great  interest,  m  connection  with  the  noted  official  report  of  Dr.  Buchanan  The 
Enghsh  bark  Hecla  loaded  wi^th  copper  ore,  sailed  from  the  harbor  of  Cuba  July  26 
186a  and  arrived  at  Swansea,  Wales,  September  9,  1865.  The  crew  suifered  with  vel- 
ow  fever  on  the  voyage.  Shortly  after  arri  val  there  were  29  cases  and  16  deaths  in  the 
town  among  apparently  only  those  inhabitants  who  had  been  on  board  of  ^r  had  had 
directcommunication  with  the  Hecla;  and  no  case  was,  as  it  seemed  (^ue  to  i^^erZal 
contagion.  A  smack  lying  for  two  days  close  to  the  Hecli  was  infected,  t^e  disease  de 
velopmg  on  board  after  its  departure  from  Swansea.  The  Hecla  was  removed  from 
the  harbor,  and  the  disease  at  once  disappeared  from  the  town  removed  irom 


CHAPTER  XXXVIII. 
COLON. 


This  town,  founded  in  1818,  is  in  the  province  of  Matanz^s     Tf  ^^^^  ^v,  +i.^  ■^ 

emphatically  and  justly  rejected  by  Drs  D  and  E  ™bo  omH  to  s^«tpTtV?  ""^ 
th,s  .Imputed  epidenuc  at  Colon  occurred,  but  ira^llnl^^Xatt^^lVJS'rX^l 


CHAPTER  XXXIX. 
CUBA  OR  SANTIAGO  DE  CUBA 

otWa„tu;orL"'™U,~Sv^^^^^^^^  is  connected  by  steamship  lines  with 
maritime  intercour:*  is  indicated  lylL  Mo^-n^'  l^gS^^f"  P"'^  ^"to.! 


Table  No.  59. 


Years. 

Total  number 
of  vessels. 

Spanisli  ves- 
sels. 

> 

2 

Total  number 
of  crews. 

Spanish  crews. 

Foreign  crews. 

877  

377 

217 

225 

160 
214 

9,  620 
11, 139 

5,  790 
6,121 

439 

3,  830 
5,018 
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It  is  located  on  the  extreme  northeastern  bank  of  the  harbor  of  Santiago  fie  Cnba 
a  harbor  of  the  ''lirst  class,"  and  one  of  the  smallest;  hence,  as  is  believed,  the  great 
liability  of  its  stiipping  to  infection.  According  to  the  chart  of  the  Madrid  hydro- 
graphic  burean,  1863,  this  harbor  is  from  its  sea  entrance  to  its  extreme  northern  limit 
5  miles  lon^,  the  citv  being  located  4  miles  from  this  entrance  on  the  northeastern 
side  of  the  harbor.  The  entrance  is,  for  some  little  distance,  very  narrow,  not  more 
than  220  yards  wide,  and  may  be  considered  about  2  miles  long,  with  a  width  varying 
from  one-eighth  to  five-eighths  of  a  mile.  For  the  remaining  3  miles,  the  harbor 
gradually  widens,  until  at  its  northern  extremity  it  is  about  2  miles  wide.  However 
the  city  is  so  situated  in  a  cove  of  the  harbor  that  the  opposite  shore  is  only  about 
one-half  mile  distant.  At  the  wharves,  from  10  to  16  feet  ot  water  is  folfcd,  f  i^^l  ^^thm 
300  to  500  yards  of  the  shore,  from  20  to  30  feet.  This,  therefore,  is  probably  the  an- 
chorage ground.  Three  or  more  so-called  rivers,  besides  other  streams,  empty  into 
this  harbor,  and  one  of  these,  the  Caney  River,  empties  directly  at  the  northern  limit 
of  the  city,'so  that  its  water  flows  from  one  inland  extremity  through  the  whole  har- 
bor into  the  sea.    The  diflerence  here,  as  elsewhere  in  Cuba,  between  low  and  high 

^^'rhree  offidflreiforts  were  received  from  Cuba,  one  from  Mr.  John  C.  Landreau,  United 
States  consul,  and  two  others  through  the  Spanish  Commission,  one  of  them  from  Mr 
J.  Canizares,  secretary  of  the  mayoralty,  and  the  other  from  the  municipal  board  of 
health,  signed  by  its  secretary,  Dr.  A.  R.  Campina.    From  the  last  valuable  report, 
the  following  facts  have  been  obtained,  except  where  otherwise  stated: 

Table  No.  iyO.— Population. 


Census  of— 

Whites 

Asiatics. 

Colored. 

Total. 

ISTumber 
of  houses. 

13,  377 
19,  792 

23, 124 
20, 922 

36, 491 
40,  835 

4,^0 

5, 100 

121 

Tabue  No.  61. — Annual  dtaths. 


Civilians. 

Soldiers. 

Total. 

1,406 
1,  412 

1,520 
1,  703 

2, 926 
3,115 

The  death  rate  for  the  civil  population  for  each  year  was  34.5. 


YELLOW  FEVER. 


This  is  one  of  the  most  noted  yellow-fever  centers  in  the  island;  the  disease  has 
prevailed  annuallv  certainly  since  1851,  and  probably  very  many  years  pi  lor  to  tins. 
The  board  of  health  reported:  "  Some  assert  that  yellow  fe\er  first  appeared  here  lu 
1686  imported  from  Martinique,  but  the  most  reliable  data  state  that  the  disease  was 
not  known  until  1745-1748."  Peiiuela,  writing  in  1854,  mentions  yellow  fever  as  one 
of  the  diseases  which  habitually  prevails.  The  military  hospital  statistics  are  lor  tlie 
28  years  1851-1878,  and  as  will  be  seen  by  reference  to  Table  No  46,  there  were  c^ses 
of  this  disease  every  year  without  exception,  the  number  ranging  from  5  to  8.38.  1  liese 
statistics  ao-ain  illustrate  the  independence  of  the  disease,  during  certain  years,  ot  aggre- 
gations of  men  ;  for  instance,  in  1874  there  were  9,921  admissions  by  all  diseases,  yet 
only  47  cases  of  yellow  fever,  while  in  1869,  with  only  6,418-  admissions,  there  were  oJy 
cases  of  this  disease.  ,        ,  i 

The  board  of  health  reported:  ''Yellow  fever  is  endemic  m  this  place,  varying  n 
annual  intensity  with  the  season,  and  especially  with  the  number  of  the  ""ace  i- 
mated."  (Dr.  P.  Selsis,  now  of  Havana,  but  formerly  of  Cuba,  estimated  immbri 
of  nnacclimated  annually  arriving  at  100,  exclusive  of  the  crews  of  vessels.)  Un<- 
and  nearly  two  years  have  elapsed  without  a  single  case  except  m  the  hospitals.  I'rioi 
to  1868  there  were  few  nnacclimated  here,  and  yellow  fever  had  little  sca^ en ty,  om. 
this  has  much  increased  since  1868,  on  account  of  the  large  number  of  the  nnaccn- 
niated  brought  here  by  the  war.  It  prevails  with  greatest  intensity  in  the  harbor,  tm 
barracks,  and  the  hospitals,  spreading  in  these  places  by  infection.  It  attacks  espe- 
cially strangers,  the  natives  rarely,  and  negroes  never.  Native-born  Cubans,  wi  o  r - 
main  permanently  in  the  city,  are  exempt  from  yellow  fever,  but  children  born  nert, 
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and  early  taken  to  the  adjacent  nionutains  or  to  northern  countries,  and  returnincr 
here  yhen  adults,  have  been  attacked  with  the  same  intensity  as  if  strangers.  Cases 
have  irequenrly  occurred  m  soldiers  who  have  lived  seven  to  eight  years  in  the  inland 
towns  ol  the  island.  Formerly  yellow  fever  was  unknown  in  the  adjacent  rural 
towns,  and  even  m  settlements  on  the  limits  of  this  city,  but  during  the  war  the  <lis- 
Tnm'^ll  T^""  I?  P"'"'^'^  ^^1^^^"-^  liospitals  established  in  camps  more  than 

1,U00  feet  ab  .ve  the  sea,  prevailing  therein  epidemically  and  by  infection.  In  tliese 
instances,  the  disease  was  undoubtedly  imported,  either  by  clothing  or  peisons  foi  i? 
IS  well  known  that  these  hospitals  were  provided  with  their  necessary  supplies  by  ko 
nt?.l?inrl'fh  communication  betwec^i  siid  rural  hos 

r  w  fr!  1  ^  ^  and  harbor  was  constant.    The  rural  camps  were  occupied  by 

f^"^' ^T^i^^'^'''^'  recent  y  arrived  from  Spain.    This  city  with  its  40,000  population 
h    l/L^    ^  sewered;  all  its  refuse,  together  with  that  of  the  vessels  is  poured  iX 
c!  (78  80  F.")."  temperature  during  the  hve  years  1874^78  was  26o 

Mr  Landreau  reported  that;,  as  a  result  of  the  insanitary  conditions  of  the  city  yel- 
low lever  might  be  considered  indigenous;  that  cases  of  yellow  fever  have  often  been 

n  S  '  >f  •^^'^"'^^^'I'T"'^  P^"*     ^  time  when  there  had  not  been  reported 

a  case  within  a  period  of  more  than  two  or  three  months,  and  these  have  died  thou-h 
^^tiTf  ^/^/^^^'^  conditions;  that,  excluding  soldiers,  the  number  of"m- 

migrants,  therefore,  of  the  uuacclimated,  has  been  very  small  d  iriu-  the  past  t^n 
years  ;  that  while  civole  negroes  are  not  liable,  it  is  doubtful  wheSier  natives  ar'^ 
and  that  while  inland  towns  are  less  exposed  to  yellow  fever  than  sea-^'or^s  vet' 
iiSh^r^^rlSt^  — by  Spa^n/sKoo^pl; 

foUowf ;  ^^""'^^""^^  reported  the  monthly  deaths  by  yellow  fever  in  1877  and  1878  as 

Table  No.  62. 


1877. 

1878. 

t 

1877. 

1878. 

Month, 

Citizens,  . 

Soldiers. 

Citizens. 

Soldiers. 

Month. 

Citizens. 

Soldiers. 

Citizens. 

Soldiers. 

January  

6 

29 

1 

45 
25 
12 

Ausust  

February   

0 

n 

5 

1 
2 

September 
October  

5 
12 

86 

5 

146 

March  ....  . . 

2 

136 

1 

75 

27 

73 

1 

3S 

May  

2 
2 

0 
4 

1 

32 

IsTovember  

December  

25 

75 

3 

12 

June  

1 

6 
12 

2 
0 

7 
60 

12 

82 

0 

1 

4 

4 

63 

1 

519 

21 

531 

t^InrpTrf.l  /f  ?  Of  the  military  hospitals,  1851-1878,  prove,  as  a  general  rule, 

A?  nnrS        .TV^  ^""^^V^  ^""^^^     ^^^^^  ^^^'^^  ™«"th  of  cvciT  year.  ^ 
Pipl  ..r.  T ''r''  f?^*  respecting  Santiago  de  Cuba  deserves  record.    Two  of  the  offi- 
ml  reports  from  this  place  united  in  calling  attention  to  the  refusal  of  the  ecc  esiS^ 
tical  authorities  to  furnish  the  annual  deaths  from  the  church  regilr  unle^^^^^^^^^ 

fhorit"Ua"sh^^^^ 

tS  dntv  In  P.r^l  ?i  ^^^^f^.^^d  the  yellow-tever  commissions  in  the  discharge  of 
Dff  W  the  J^nrH.^^  t  /""'^  Cienluegos  I  personally  encountered  difficulty  in  secur- 
excennrom  tSll^    i       f^""'"^'     ^''""''^  Persons  in  Cuba, 

Sy  wifnnn?pH.?fnn^T^  "^^r  any  conduct  encountered  other  than  great  courl 
ject«  of  tt  commrss  on  ^"^"'^^  willingness  to  aid  the  humane  and  scientific  ob- 


CHAPTER  XL. 
GIBARA,  OR  JIBARA. 


inkni?  t'lH^v^M  *i'''^''  r^vince  of  Cuba,  and  is  the  sea-port  of  the  important 

mlh^or       o  s^^^^^         r''  ^^"^'^f'  *°  ^^^^  connected  therewith  bTa  myal 

«eJ-Tev"''-  G  l^ar^  s  a  port ^^f'^nt^^  i«  mountainous,  but  Gibara  is  only  18  felt  abo'Ve 
visited  by  more  thin  Vto  10  X^J'  consequence  that  it  is  not 

bank  and  near  to  th^e  ^rnLl  .  ^^^^^^^  ve««els  annually.     It  is  located  on  the  west 
UK  ana  near  to  the  broad  entrance  of  the  harbor  of  Gibara.    Pezuela  states  that, 
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as  a  geueial  rule,  the  usual  dep  h  of  this  harbor  docs  not  exceed  two  fathoms,  and, 
therefore,  only  coasting  schooners  can  enter  it."  Hazard  states,  "  The  hay  is  very  hean- 
tiful  and  capacious,  though  not  deep  enough  to  permit  vessels  to  come  up  to  the 
wharves ;  so  they  arc  compelled  to  anchor  some  distance  off,  and  he  loaded  by  means 
of  lighters."  Pezuela  also  states  that  this  town  is  healthy,  except  during  the  rainy 
season,  when  malarial  fevers  prevail.  Steamships  halt  at  Gibara  at  least  three  times 
a  month,  connecting  this  with  other  Cuban  ports. 


POPULATION. 


The  census  of  1862  states  the  population  as  1,610,  viz :  1,082  whites  and  528  colored, 
living  in  225  houses.  In  1877,  the  population  was  4,960,  viz  :  3,586  whites,  24  Asiatics, 
and  1,350  colored,  living  in  503  houses. 


DEATHS. 

Through  the  Spanish  Commission  a  report  was  received  from  Dr.  Lucas  Gallerdo, 
secretary  of  the  municipality  of  Gibara,  and  to  this  report  the  following  facts  are  due : 

The  number  of  deaths  annually  among  the  inhabitants  vary  from  150  to  200;  and 
this  yields  a  death-rate  of  from  32.25  to  40.32. 

YELLOW  FEVER. 

Dr.  Gallerdo  reported :  I  regard  yellow  fever  as  indigenous  to  this  place.  Prior  to 
my  arrival  here  in  1872,  I  have  only  vague  information  as  to  the  disease,  but  it  pre- 
vailed here  in  the  summer  of  1872,  in  the  spring  of  1873,  and  in  1876.  Exclusive  of 
soldiers  and  sailors,  the  unacclimated  number  probably  about  200.  I  can  assure  you 
that  I  have  attended  numerous  cases  of  yellow  fever  in  residents  of  this  town,  who 
had  never  left  it.  Among  these  wore  some  oases  of  children  four  years  old  and  upwards. 
Every  summer  I  have  atteufied  cases  of  yellow  fever  in  natives  of  the  country,  who 
had  never  left  their  places  of  residence,  and  this  especially  in  the  level  southern  part 
of  this  municipal  district,  as  in  the  villages  of  Fray  Benito,  Potrevillo,  Junicu,  and 
Bariay.  I  have  hearsay  knowledge  of  natives  of  the  interior  having  been  attacked 
wifh  yellow  fever  on  visiting  villages  on  the  coast." 

Periuela,  writing  in  1854,  fails  to  enumerate  yellow  fever  among  the  prevalent  dis- 
eases at  Gibara,  and  states  positively  that  it  does  not  occur  in  the  jurisdiction  of  Hol- 
guin,  in  Avhich  Gibara  is  located.  ^or«  -.0-.0  -r^ 

The  military  hospital  statistics.  Table  No.  46,  cover  the  21  years,  1858-1878.  Dur- 
ing seven  of  these  years  there  was  not  one  case  of  yellow  fever,  and  during  six  other 
years  only  from  one  to  fourteen  cases.  The  years  of  exemption  and  of  greatest  preva- 
lence corresponded  closely  with  like  years  at  Holguin.  It  is  noteworthy  thatm  1874, 
there  were  only  6  cases  of  yellow  fever  in  2,693  patients  admitted,  while  in  1863  there 
were  14  cases  in  only  66  admissions. 


CHAPTER  XLI. 
GUANABACOA. 

The  steeples  of  this  town  are  in  sight  of  Havana ;  for  this  reason,  and  because  of 
numerous  and  positive  reports  from  intelligent  sources,  that  it  was  exempt  from  yellow 
fever,  never  having  any  cases  except  those  who  became  infected  by  visiting  Havana, 
Guanabacoa  was  personally  inspected,  and  much  time  given  to  discover  the  facts. 

This  town,  in  the  province  of  Havana,  was  founded,  says  Pezuela,  m  1.5;)5.  Hazara 
writes,  "  Guanabacoa  was  originallv  a  village  of  Indians.  In  1554,  all  the  wandermg 
natives  were  collected  from  its  neighborhood,  and  organized  into  a  village,  which,  m 
1743,  was  thought  worthy  of  being  called  a  town." 

It  is  3  miles  due  south  of  the  north  coast,  but  only  H  miles  distant  from  the  nearest 
part  of  the  harbor  of  Havana.  It  is  4.8  kilometers,  or  3  miles,  by  rail  from  Kegia, 
with  which  it  is  connected  by  railroad  trains  every  half  hour.  Ferry-boats  traverse 
the  three-fifths  of  a  mile  across  the  harbor,  from  Regla  to  Havana,  every  few  minutes. 
Many  officers,  clerks,  &c.,  who  work  daily  in  Havana,  live  and  sleep  m  Guanabacoa. 
The  altitude  of  its  public  square  is  45  meters,  or  148.6  feet;  built  on  the  summit  autt 
sides  of  this  commanding  hill,  the  town  varies  in  altitude  from  130  to  100  feet. 

Owing  to  its  altitude  Guanabacoa  enjoys  two  great  advantages:  it  is  well  swept  oy 
the  winds,  and  its  natural  drainage  is  excellent.    The  sea-breeze  by  day  comes  iroin 
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the  east,  the  land  breeze  by  night  from  the  southeast,  so  that  very  rarely  indeed  do 
winds  prevail  trom  the  .vest  i  e  ,  from  the  direction  of  Havana/ Not withstandino- 
The  excellence  ot  its  uatmal  drainage,  this  town  is  by  no  means  a  clean  one.  iT^^ 
streets  have  neither  pavements  nor  sidewalks.  Scraps  of  dirty  paper,  old  cocoa-nut 
hulls,  loose,  rough  stones,  disorder,  and  tilth  characterize  the  streets.  The  houses  are 
m  considerable  proportion,  small,  crowded  together,  ill  ventilated,  and,  in  appearance' 
most  uninviting.  1  he  pri  vy  system  is  the  same  lilthy,  nauseating  and  mostEctio,i- 
able  one  which  characterizes  Cuba ;  they  are  emptied,  by  buckets,  into  barrels  at  the 
trout  door,  and  this  but  seldom,  never  until  tilled  to  the  brim.  An  old  resident  phvsi! 
cian  fan  her  reported  that  sometimes  the  kitchen  and  other  household  refuse  is  befoi^e 

R^v^r^""^"  ''V^^T^'*^'  «^       kit^^^^-  author  ty/Dr! 

A  ^\  .  Reyes  a  graduate  ot  Pans,  an  editor  of  the  Gaceta  Medica  of  Havana,  an  accom 
plished  scdiolar,  and  a  most  valued  friend  to  the  American  Commission,  farther  reported 
-  we  live  by  a  miracle,  and  the  climate  is  held  responsible  for  what  is  the  result  sole  v 
of  Ignorance,  laziness,  and  the  lack  of  proper  cleanliness  and  care.  Our  stab  es  are  so 
bein  'iTv  coSE/ V^''"'^  ""^^  *^'"f  ^  concerning  our  insanitary  cindttions 
^e  are  so  sickij  .  Guanabacoa  is  noted  tor  its  numerous  springs  and  wells  aud  for 
the  excellence  and  abundance  of  the  drinking  water,  its  geology  is  peculiai  and 
since  much  has  been  said  of  this  in  connection  with  yellow  ffver  af  GuaSacoa  Dr 
Reyes  was  kind  enough  to  procure  the  following  notes  from  a  distin-uiSteolic^iJi 
t^t^rilS'Att'^^^^^^^  ^IT^'  ^^^-^^  located^«i%lt.^^of 

del  Monte  wbi  Jh  l  'f  ^  '^'^  ^""^  "^'^^^^  S'^^^'^^^  ^^"^^  ^^""^  «^  Havana  and  of  Jesus 
ael  Monte,  ^^hlch  is  of  limestone  or  coral.    Two  geological  formations  characterize 

Sl^Wt'to'the'r^'  formation,  b^oth  tertiary,  and  ifk^ned  b" 

Humboldt  to  the  J  lira  tormation.  The  volcanic  formation  is  of  serpentine  which 
begins  near  the  Manmelena  cove  of  the  harbor  of  Havana.    On  both  sides  of  th^  ser 

in  many  places,  is  very  compact,  and  excellent  for  building  purposes.  The  serpentine 
lorniation  is  evidently  posterior  to  the  marl  and  limestoSe  fomiatJons.  In  theSs 
ot  direction  between  the  serpentine  and  the  two  marl  zones,  quartrextiior^Unarnv 

a"ma;LwV'%?^^^^  '''^  -mpact  Vimiu^e  lireione  I 

also  remarkable.  The  petrosilex  also  rerjuires  attention  :  it  is  a  leldspar-like  mass  of 
vaned  colors,  contaming  exceedingly  small  crystals  of  feldspart'ne  ^^^lich  mfv  b 
tbe  tne  "'t^'^^'T  P^T^^r^^-  ^r^^^'-^^o^  i«  situated  in  the  center  of  The  Trje^! 
tme  zone.  The  waters  ot  its  excellent  and  abundant  springs  and  wells  contain  -in 
abundance  of  magnesian  salts  with  salts  of  lime  and  iron;  in  some  springs  the  water 
Tnf  thrs;TpS"zrer "  ^^"^^^^^^^  ^^^^^^^^^  -^^^^  'bou-nds  Jhrrgh. 

Ha^^^n^^  Dr  Rln'iwat?«Vw  J^P^^'^^^f  «f  Guanabacoa  is  lower  than  that  of 
22?  C  ?h  fa^  F  Uo  SOo  r  ri??V ^^  general  annual  range  of  the  thermometer  is  from 
K..  Ul.t)  t.)  to  .30°  C.        F.),  and  that  the  maximum  is  3:^0  C.  or  89.2°  F. 

Table  No.  63.— Population. 


Census  of— 

White. 

Colored. 

Total. 

Number  of 
bouses. 

1862.... 

8,  817 
13,  890 

7,  585 
6,  611 

16,402 

2,  913 

20,  501 

Table  No.  6A.— Mortality  statistics  of  Guanabacoa  for  the  six  years,  1874-'79,  reported  ly 

Valle. 


Dr.  A.  G.  Del 


Diseases 


1874. 


Alcoholismus 

Anthrax  

Beriberi 


CholeTa^i  congestion,  apoplexy 


intantum 

iJiarrhoia  

dysentery . . . 

l>ipbtheria  

Kclamp.sia  * 

lirj'sipelaa  


Total  deaths  for  the  years— 

1875. 

1876. 

1877. 

1878. 

1879. 

1 

2 

1 

3 

22" 

28' 

27' 

9' 

15 

25 

48 

43 

52 

53 
49 

41 

37 

43 

20 

7 

6 

4 

11 

13 

6 

6 

15 

11 

14 

7 

2 

10 

15 

7 

3 
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Table  No.  64. — Mortality  statistics  of  Guanahacoa,  ^c. — Continued. 


Fevers : 

Bilious  

Paludean  

Typhoid  ...... 

Yellow   

Heart  disease  

Hepatic  disease . . . 
Hooping  cough  ... 

Hydrophobia  

Measles   - '- 

Meningitis  

Pempli'gus  

Phthisis  

Pneumonia  

Scarlatina  

Smallpox  

Tetanus  

Tetanus,  infant  . . . 
All  other  diseases . 


Totals 


DEATHS  BY  RACES. 


Whites  . 
Colored 


Total  deaths  for  the  years- 


1874.      Ibf'j.      1876.      1877.      1878.  1879 


204 
39 


20 
G 
46 
127 


177 
32 
1 
67 
9 
46 
117 


804 


726 


47 


206 
42 


5 
12 
61 
135 


2 
45 
2 

160 
31 
1 
56 
13 
63 

118 


790 


762 


473 
331 


431 
295 


487 
303 


457 
305 


215 
37 


90 
8 
57 
191 


891 


575 
316 


40 


247 
51 


68 
6 
60 
172 


929 


533 
896 


Preceding  reports  yield  as  the  death-rates  for  the  annual  averages  of  the  six  years, 
1874_'9— whites,  35.5 ;  colored  49.0  ;  total  population,  39.8— results  in  striking  con- 
trast with  the  popular  belief  that  Guauabacoa  is  not  only  free  from  yellow  lev  r,  hut 
also  a  remarkably  healthy  place.  The  great  prevalence  of  phthisis,  small  pox,  infant- 
ile tetanus,  and  probably  also  of  malarial  fever,  with  the  little  prevalence  of  measles, 
scarlatina,  and  diphtheria,  illustrate  facts  common  in  Cuba. 

YELLOW  FEVER. 


Penuela  enumerates  yellow  fever  among  the  prevailing  diseases  in  the  jurisdiction 
of  Guauabacoa,  and  especially  refers  to  its  prevalence  in  1853,  1854,  the  only  years  the 
statistics  of  which  are  recorded  by  him. 

The  military  hospital  statistics,  Table  No.  46,  embrace  only  the  15  years,  1852-1866, 
the  period  during  which  a  military  hospital  was  in  operation.  Of  2,481  soldiers  ad- 
mitted during  this  time,  88  were  cases  of  yellow  fever.  During  live  of  the  15  years 
there  were  no  cases,  during  six  other  years  there  were  from  1  to  9  cases  only,  and 
during  only  3  years  were  the  cases  at  all  numerous.  This  little  prevalence  may,  very 
probably,  have  been  due  to  the  garrison  having  been  composed  of  a  small  detachmeut 
of  acclimated  soldiers  from  Havana.  The  municipal  board  of  health,  reporting  through 
the  Spanish  Commission  in  1879,  stated  that  yellow  fever  does  prevail  but  only  to  slight 
extent,  and  added  "  we  know  of  no  towns  in  the  immediate  neighborhood  of  Guaua- 
bacoa which  are  exempt  from  yellow  fever." 

Dr.  A.  G.  Del  Valle's  aimual  statistics,  above  published,  prove  an  annual  average 
during  the  six  last  years  of  10  yellow-iever  deaths,  as  certitied  by  the  physicians  of  the 
place.''  How  many  more  died  of  the  same  disease,  but  undiagnosed,  and  certitied  to 
.be  of  some  other  disease,  is  conjectural,  but  no  one  who  has  lived  in  a  community 
prejudiced  against  a  belief  in  the  presence  of  yellow  fever  will  deem  it  at  all  improba- 
ble thai,  many  more  did  die  of  yellow  fever  tban  shown  by  the  certificates  of  death. 
It  is  also  important  to  remember  that  oven  ten  deaths  annually  imply  from  30  to  even 
100  cases  ;  hence  the  annual  acclimation  of  a  considerable  number. 

These  facts  suffice  to  prove  that  cases  and  deaths  of  yellow  fever  have  long  occurred, 
and  do  still  occur  annually,  in  Guauabacoa,  but  when  it  is  considered  that  Guauaba- 
coa. has  over  20,000  population,  and  that  it  is  less  than  4  miles  from  Havana,  with  which 


it  has  half-hourly  communication  by  rail,  it  must  be  conceded  that  the  comparat^iveiy 
small  number  of  cases  might  be  readily  accounted  for  by  infection  in  Havana.  It  be- 
came my  duty  to  solve  whether  such  an  inference  in  accord  with  the  common^ ninior 
was  true  or  ft  '  "        '  ^    ^    ^  -  -^ 

or  other  infected 


ty  to  solve  wuetuer  sncn  an  luierence  lu  accum  wiiu  mt;  uuiiimwii 
a'lse,  whether  persons  living  in  Guauabacoa  who  had  not  visited  Havana 
scted  place,  were  or  were  not  ever  attacked  with  yellow  fever,  tortu- 


/ 
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nately  encountering  Dr.  Reyes,  lie  secured  the  intelligent  and  willing  aid  of  his  friend, 
Father  Clerch,  and  the  follo\Ying  decisive  facts  were  contributed  by  these  gentlemen  : 
Father  Clerch  reported  that  22  years  ago  cases  of  yellow  fever  were  very  rare  in 
Gnanabacoa,  and  occurred  only  in  August  and  September,  but  that  with  increase  of 
population,  increa.se  of  intercourse  with  Havana,  and  especially  since  connection  there- 
with by  rail  in  1858,  the  number  of  cases  have  increased,  and  that  these  are  now  ob- 
served both  prior  and  subsequent  to  said  mouths.  Cases  occur  in  persons  who,  though 
in  constant  contact  with  acclimated  persons  daily  visiting  Havana,  have  none  the  less 
themselves  not  visited  Havana.  In  proof  of  this  the  following  facts  were  cited  in 
respect  to  the  70  priests  and  brothers  of  the  Escolapian  College,  who  have  dwelt  therein 
from  December,  1857,  when  the  college  was  founded  to  September,  1879.  During  these 
27  years  this  population  of  70  had  eight  indisputable  cases  of  yellow  fever,  and  three 
other  cases  which  were  questioned.  Four  of  the  eight  indisputable  eases  died,  and  so 
did  all  those  of  the  questioned  cases.  Thus  out  of  eleven  probable  cases  seven  died. 
Such  a  rate  of  mortality  points  clearly  to  a  much  larger  number  of  cases,  who,  no 
doubt,  did  suiter  with  mild  but  acclimating  attacks.  This  supposition  is  strengthened 
by  the  following  details  as  to  the  eleven  cases : 

In  1858,  there  were  four  well-marked  cases  of  yellow  fever,  all  recovering,  in  persons 
who  had  taken  the  best  hygienic  precautions,  and  had  abstained  from  visiting  Havana 
since  March.    Among  these  four  was  Father  Clerch  himself. 

From  1858  to  1865  there  were  no  well-defined  cases  of  yellow  fever,  but  cases  of  fever 
did  occur  in  which  the  symptoms  disappeared  on  the  fo\irth  day,  the  patients  taking 
nourishment  on  the  tifth. 

On  August  27,  1865,  Father  Jos^  Plans  died  of  yellow  fever.  While  sufFerino-  with 
intermittent  fever  he  was  suddenly  seized  with  well-marked  symptoms  of  yellow  fever. 
He  had  lived  three  years  in  the  college,  had  hardly  ever  left  it,  and  it  is  not  remem- 
bered that  he  had  ever  visited  Havana. 

On  September  5,  1865,  Father  M.  Guineno  died,  of  what  is  believed  to  have  been 
yellow  fever.  He  had  resided  in  the  college  since  November,  1858,  hardly  ever  left  it 
and  it  is  believed  that  he  had  not  gone  to  Havana.  ' 

On  September  10,  1867,  Father  J.  M.  Hernandez  died  of  yellow  fever.  He  had  lived 
two  years  in  the  convent  and  had  abstained  from  going  to"  Havana. 

On  J uly  28,  1873,  Father  J.  Salas  died  of  yellow  fever.  He  had  visited  Havana  and 
preached  at  Jesus  del  Monte  five  clays  before  his  death. 

On  September  28,  1873,  Brother  M.  Garcia  died  of  what  is  believed  to  have  been 
yellow  fever.    He  had  not  visited  Havana  for  two  years. 

Ou  November  29,  1875,  Father  J.  Samogadied  with  all  the  symptoms  of  yellow  fever 
Durmg  his  two  years  of  residence  in  the  college  he  had  traversed  Havana  only  once 
en  route  on  a  visit  to  the  country. 

On  May  2,  1878,  Father  J.  Ponce  died,  on  the  fifth  day  of  a  so-called  malignant 
fever,"  which  Father  Clerch  firmly  believes  was  ycilow  iever. 

Such  are  the  significant  details  selected  from  the  histories  of  these  eleven  cases  in  a 
population  of  only  70  unacclimated  persons,  and  it  is  very  notable  that  of  the  seven 
total  reported  cases  which  occurred  since  1865,  every  one  of  them  died.  This  is  so 
highly  improbable,  that  it  would  be  easiei-  to  credit  that  all  of  the  70  persons  had 
been  attacked  and  only  seven  died,  than  to  credit  that  seven  died  out  of  only  seven 
cases.  The  probability  that  there  Avere  many  more  than  seven  cases  is  increased  bv 
three  considerations:  First,  by  the  fact  reporte<l  by  Dr.  Reyes  as  to  Gnanabacoa,  and 
repeatedly  noted  by  me  in  Cuba,  that  many  physicians  refuse  to  diagnose  a  case  of  vel- 
low  fever,  unless,  in  addition  to  other  Avell-marked  symptoms,  there  be  albuminaria; 
this  IS  as  unjustifiable  as  it  would  be  to  refuse  to  diagnose  variola  unless  the  pustules 
become  confiuent.  Second,  because  of  the  excellent  sauitarv  condition  of  the  convent 
and  of  Its  inmates,  the  chances  for  recovery  were  excellent,  'in  respect  to  the  favorable 
sanitary  conditions,  the  following  facts  are  reported  :  The  location  of  the  college  is  ex- 
cellent ;  well-water  of  superior  quality  kept  in  large  admirable  cisterns  is  alone  used; 
extTeme  cleanliness  of  linen  and  of  everything  is  observed,  so  that  no  stagnant  water 
or  decomposing  matter  of  any  nature  are  ever  to  be  found ;  everv  two  years  at  least  visits 
are  paid  in  August  to  the  country;  exposure  tonight  and  to  damp  air  is  avoided; 
visits  to  Havana,  from  March  to  October,  are  abstained  from  by  the  unacclimated- 
and  the  greatest  care  is  used  as  to  diet,  which  is  always  of  fresh,  wholesome  food, 
^vnue  all  stimulants  are  used  in  great  moderation.  Third,  because  Father  Clerch  re- 
'  J^*'^'®  '^^^^  ^^^^^  some  cases  of  yellow  fever  which  were  not  well  defined,"  and 
1  here  have  been  some  cases  of  bilious  fever  cured  after  three  to  four  davs  of  sickness  " 
Whatever  conclusion  may  be  reached  as  to  the  probable  number  of  cases,  no  doubt 
can  be  left  that  yellow  fever  has  been  repeatedly  contracted  in  Gnanabacoa  itself,  and 
tuat  the  facts,  proved  in  respect  to  only  seventy  highly  educated  unacclimated  men, 
piacetl  ut.aer  unusually  good  hygienic  conditions,  must,  be  illustrative  of  what  the  facts 
probably  even  more  unfavorable,  really  are  in  respect  to  all  of  the  unacclimated  resi- 
aeuts  ot  Guaual)acoa.  The  ignorant  and  the  interested  may  succeed  in  denyin<T  and 
concealing  the  truth,  but  honest  seekers  for  this  will  find  it  in  the  preceding  facts. 
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Excluding  the  eleven  cases  occurring  among  the  70  priests  and  brothers,  two  other 
cases  of  yellow  fever  occurred  in  the  college  of  interest.  One  case  was  of  a  priest,  who,  I 
after  six  years'  residence  at  Puerto  Principe,  was  attacked  in  1863,  when  on  a  visit  to 
Guanabacoa  ;  a  second  and  fatal  case  occurred  in  a  native  of  the  province  of  Pinar  del 
Rio,  whose  disease  was  not  admitted  by  his  attendants  to  be  yellow  fever  until  his 
death,  because  he  was  a  Cuban.  . 

It  deserves  special  notice  that  Father  Clerch  also  reported,  m  respect  to  the  70  priests 
and  brothers  of  the  college,  that  some  of  them  have  lived  in  the  college  eight  success- 
ive years  without  experiencing  any  symptoms  of  yellow  fever ;  that  two  have  re- 
mained eighteen  years  and  have  had  only  a  slight  fever,  and  that  one  resided  here 
eighteen  consecutive  years,  and  another  twenty-one,  without  any  sickness. 

In  conclusion,  it  will  be  observed  in  the  mortality  statistics  that  m  1879  there  were 
only  seven  reported  deaths  bv  yellow  fever  in  Guanabacoa.  The  following  tacts  serve 
to  explain  this  small  mortality  in  a  populartion  of  20,000.  Drs.  Reyes  and  Del  Valle, 
both  residents  of  Guanabacoa,  striving  to  estimate  approximatively  the  number  ot  the 
unacclimated  population,  concluded  that  ''the  number  of  the  unacchmated  residing, 
since  the  last  two  years,  at  Guanabacoa  is  about  200."  Drs.  Reyes  farther  reported,  as 
to  1879,  that  he  alone  had  heard  of  twelve  cases,  four  of  whom  had  not  been  out  of 
Guanabacoa  for  at  least  three  months  ;  and  of  these  cases  he  reported  the  tacts  m  detail. 
He  estimated  the  total  number  of  cases  in  Guanabacoa  at  not  less  than  25  to  30  annually, 
and  he  concluded,  in  opposition  to  public  rumor,  that,  "as  a  matter  of  fact,  yellow 
fever  does  prevail  severely  at  Guanabacoa,  so  that  the  special  nature  of  the  soil,  and 
the  superior  quality  of  the  waters  are  of  secondary  consequence  in  the  causation  of 
yellow  fever."  ^  .  x,    •  • 

Public  rumor,  indorsed  by  highly  intelligent  citizens  and  by  some  physicians,  as- 
sio-n  to  Marianao  the  same  exemption  from  yellow  fever  claimed  for  Guanabacoa ;  but 
reference  to  the  special  report  for  Marianao,  Chapter  LI,  will  show  the  existence  ot  a 
like  series  of  facts.  These  snould  serve  as  a  serious  lesson  to  two  classes  of  yellow- 
fever  partisans ;  first,  to  those  who  cite  such  instances  as  Guanabacoa  and  Marianao 
in  proof  that  yellow  fever  cannot  be  imported;  second,  to  those  who  give  ready  ere- 
dence  to  the  assertions  of  residents  in  yellow-fever  localiti^is  that  these  are  always,  or 
at  some  specitied  time,  absolutelv  free  from  the  disease.  Nothing  less  than  a  most 
careful  inspection  by  a  disinterested  and  experienced  medical  inspector  deserves  any 
conlidence. 


CHAPTER  XLII. 
GUANAJAY. 

This  inland  town  is  in  the  province  of  Pinar  del  Rio,  about  7  miles  south  of  Mariel, 
on  the  north  coast,  and  some  25  miles  southwest  of  Havana,  with  which  it  is  con- 
nected bv  railroad.  Pezeula  stated  in  1883  that  notwithstanding  the  humidity  of  its 
soil  its  physical  advantages  are  such  that  it  is  one  of  the  best  points  m  the  islaiuUor 
the  acclimation  and  convalescence  of  Spanish  soldiers  ;  while  in  1879,  Surgeon  Pardiiias, 
Medical  Director  Military  Hospitals  in  Havana,  assured  me  that  all  of  many  hospitals 
established  to  acclimatize  troops  had  been  abandoned  for  this  purpose,  because  ot 
manifest  failures.  -,  ^   ,    .    ^o-^-r  e  r^r 

In  1862  the  population  was  3,986,  and  was  reported  to  be  m  1877,  5,o05. 

No  special  information  was  procured  as  to  this  place,  except  such  as  is  elsewhere 
reported  in  the  statistical  tables  of  Pezuela  and  of  the  military  hospitals.  Tables  JSo8. 

"^Vezuela's  table  indicates  a  considerable  prevalence  of  yellow  fever,  1855-'59,  in  both 
the  civil  and  the  military  hospitals.  10=010^0     ■n,,T.^,.cr  f,vP  of 

The  military  hospital  statistics  cover  the  eighteen  years,  1852-1869.  During  tu  e  01 
these  vears  there  were  no  cases  of  yellow  fever;  during  seven  other  years  there  were 
onlv  from  one  to  nineteen  cases ;  and  during  no  year  was  the  disease  apparently  very  se- 
vere.  During  the 
of  yellow  fever : 

maximum  number  of  cases  in  any  one  year  , 

November.    In  some  years  cases  also  occurred  in  December  and  J  anuary. 


CHAPTER  XLIII. 

GUANTANAMO,  OR  SANTA  CATALINA  DE  GUANTANAMO. 

This  town,  founded,  says  Pezuela,  in  1843,  is  in  the  province  of  Cuba,  and  about  40 
lies  northeast  of  the  city  of  Cuba.    Although  designated  a  port  of  entry,  it  is,  m 
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fact,  about  7  miles  from  the  sea ;  that  is,  north  of  the  harbor  or  bay  of  Guantanamo 
The  real  sea-port  is  the  village  of  Caimanera,  located  on  the  west  bank  of  the  bay  of 
Guantanamo,  and  connected  with  the  town  of  Guantanamo  by  a  railroad,  which  runs 
17  kilometers  or  104  miles  to  the  north.  Guantanamo  is  situated  on  a  plain  115  feet 
above  the  sea,  and  on  the  west  bank  of  the  Guaso  River.  It  is  encircled  bv  small 
stream.'^  which  throucrhout  the  year  form  stagnant  pools,  and  cause  the  prevalence  of 
malarial  fevers.  To  the  west  are  hills,  and  at  Iroin  10  to  15  miles  distant  there  are 
high  mountains  m  every  direction,  except  to  the  south,  the  land  being  for  the  most 
part  low  towards  Caimanera. 

The  harbor  is  reported  to  be  a  very  beautiful  sheet  of  water,  encircled  for  the  most 
part  by  hills,  but  having  portions  of  the  shore  low  and  marshy.  From  the  south  a 
somewhat  narrow  entrance,  some  C^  miles  long,  leads  into  the  harbor,  which  is  irreo-u- 
lar  in  shape,  but  about  7  miles  in  diameter.  Pezuela  reports  that  the  harbor  is  very 
Jeep,^|^'^permitting  even  the  largest  vessels  to  enter  safely  within  close  proximity  to 

Guantanamo,  as  a  port  of  entry  for  the  United  States,  ranks  only  eleventh  in  im- 
portance among  the  14  Cuban  ports,  and  is  visited  annually  bv  about  30  American 
vessels,  presumably  m  the  cofiee  trade,  since  the  jurisdiction  of  Guantanamo  is  now 


one 
Spanish 


the  chiel  coliee-raising  section  of  C.iba.    Reports  from  this  place  were  received, 

from  Mr.  \\  .  F.  Alison,  United  States  consular  agent,  and  two  through  the  Spa  

commission,  one  of  these  from  the  board  of  health,  and  one  from  Dr.  Joaquin  Boote 
irom  these  reports  some  of  the  preceding  and  following  facts  have  been  obtained. 

Table  No.  65.— Population. 


Tears. 

"White. 

Colored. 

Total. 

529 
3,  571 

1,206 
4,  815 

1,735 
8,  386 

Table  No.  m.— Deaths  of  citizens. 

Tears. 

White. 

Colored. 

Total. 

1877   

184 

196 

341 

335 

525 
531 

Annual  average  death-rates  for  the  two  years  ... 

53.2 

70.2 

63. 

1878  ^^^^^  deaths  among  citizens,  276  soldiers  died  in  1877,  and  280  in 

YELLOW  FEVER. 

wfth^fX^r^^'  writingin  1797  said,  ''Vernon's  English  squadron  arrived,  infected 
Tnv  fn^      /n'^""'  Guantanamo  in  1741";  but  since  there  was  not  then 

coVenl  fhiv.?^^^^^^  """"i  apparently  other  town  on  this  bay,  the  above  record 

concerns  the  Engli.sh  fleet,  and  does  not  indicate  any  infection  on  land. 

YelvH  v\7  i^'  S«  ^^^^  t«  18^1'  a^^d  embrace  25 

veflow  f  .vei  whT.Tf.  f  Q  ^  «f  these  25  years  there  were  no  cases  of 

1872  T«7?  1^7^^^  ^1?*^''''  ^^^"J  ^n^''^  "^^^"^  only  from  one  to  ten  cases,  and  only  in 
there  weJp  cases  at  all  numerous.    In  1867,  with  only  329  admissions, 

Tn2  7\T.tl^Tr!  J^  yellow  fever,  while  in  1875  there  was  only  one  case,  although 
0,164  Sick  soldiers  were  admitted  m  hospital.  ^ 

civ^^bo.nj'tnf''^''*''''  ^"^^cate  that  in  1855-'59  there  were  annually  admitted  into  the 
ci\il  hospital  an  average  of  47  cases  of  yellow  fever, 
llie  board  of  health  reported  the  following  annual  deaths  by  yellow  fever: 


Table  No.  67. 


Citizens. 

Sailors. 

Soldiers. 

J874.... 

1 
0 
1 

12 
8 

1 

0 
3 
2 
2 

2 
1 
11 
110 
153 
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During  the  8  moutlis,  January  to  August,  1879,  twenty-one  soldiers  died  of  yellow 

^The  board  of  health  reported  '^Ou  an  average,  there  are  not  more  than  6  to  8  iin- 
acclimated  civiliansin  this  place  annually ;  thenumber  of  unacclinlated  soldiers  varies 
s^eatTy  at  pJesent  there  a^e  46  of  these.  Cases  of  yelloNV  fever  occur  every  year,  and 
S  ail  seasons,  but  chiefly  from  May  to  October.  It  prevailed  with  special  severity 
fn  1877  1878,  owing  to  the  increased  number  of  the  unacclimated.  Yellow  fever  i8 
believed  to  be  indigenous  not  only  to  Guantanamo,  but  also  to  the  country  some  5 
miles  ai^^^^^  fo?  soldiers  detached  on  duly  in  the  adjacent  ««"°try  have  been  a^t- 
tocked  with  yel  ow  fever.  Natives  from  the  mountains  are  attacked  with  yellow  fever 
on  visi^ng  Guantanamo;  two  such  cases  occurred  in  1878  Europeans  who  lived 
for  several  years  on  coffee  estates  in  these  mountains  have  also  been  attacked  on  vi si- 
ti^rthis  place  The  village  of  Tiguabos,  located  high  in  the  mountains,  15  miles 
norfhSf  g"  Ts  free  from  yell'ow  fever,  and  this  ^^^^^^^^^^^^^^^ 

not  to  absence  of  the  unacclimated,  but  to  the  absence  of  the  Voif'}fj''}}''Zou^^^^^ 
Frost  has  never  occurred'.'    It  probably  did  occur  m  December,  1856,  as  it  occurred 

''nf  Ihson^e'pStod:"  '^The  mountainous  part  of  the  country  north  of  this  town  is 
enfely  ftee  from  yellow  fever,  owing  to  its  cold  climate.  Guantanamo  is  m  the 
healthiest  P^^^^^^  Cuba,  owing  to  its  efevation  ;  but  shipmasters  trom  abroad  hnd  that 
Stews"^^  suffer  here  with  sickness  from  May  t^  September.    Yellow  fever 

is  generally  brought  here  by  the  shipping  from  the  city  ot  Cuba. 

CHAPTER  XLIV. 
GtilNES. 

This  town,  founded  in  1735,  is  in  the  provi  nces  of  Havana,  located  on  the  river  Maya- 
beque,  irmiles  by  w  and  71.6  kilometers,  or  44  miles  by  railroad  south. 

^"^Thf  Station  in  1862  was  10,619,  viz,  6,820  whites  and  3,799  colored,  living  in 
1,150  houses  A  report  from  a  resident  states  that  in  1877  the  population  was  irom 
15,000  to  17,000;  however,  a  published  report  cites  the  ^S™  as  14  63o 

Through  the  Spanish  commission  a  r^P^^^t  was  received  from  the  loca^^ 
health,  which  states  that  the  annual  deaths  of  citizens  are  trom  '^^O  to  ^40 ,  but  t^^^ 
during  the  last  six  months,  March  to  August,  1879,  there  have  been  300  deaths,  there 
having  been  an  epidemic  of  small-pox. 

YELLOW  FEVKR. 

Pezuela's  statistics  for  the  five  years  1855-1859,  Table  No.  ^7,  give  an  annual  a^^^^^^ 
of  43  cases  admitted  into  the  civil  hospital.    The  military  hospital  statistics  Table  No 
46  embrace  the  14  years,  1855-1868.    During  6  of  these  14  years  there  were  no  easel 
of  yellow  fever;  only  in  1855  and  1858  were  the  cas^s  at  all  numerous.  . 

ThA  l.nnrrl  of  health  rcDorted '  "Yellow  fever  was  unknown  here  until  1834,  when 
the  raiS  was  commerce  with  both  Havana  and  Mat^nzaa 

rThis  c  atris  probably  erroneous,  as  a  published  report  .states  that  the  railroad  froa 
H  ivLa  to  Giiines  was  opened  to  travel  in  1843,  and  from  Giimes  to  Matanzas  m  ISGl.^i 
felloTfe^e"  to  Giimes,  but  imported    Whenever  troop^^^^^^ 

sent  here  yellow  fever  has  prevailed  especially  i^}Sr^lr  77^V^^^Y^^^^^ 
loaded  with  vapor,  and  the  thermometer  is  above  22"      or  JL^oF   eLe  rknown  of  l 
not  habitually  prevail  here ;  in  some  years  there  is  not  a  case.    No  case  is  ^nown  oi 
na  ivfhavinlbeen  infected  on  visiting  an  infected  place.    The  deaths  of  cw^^ 
yellow  fever  are  3  to  5  annually;  the  number  ?f  ^^^^^^f^^^^^^f 
small,  and  these  are  Spaniards.    There  have  been  m  l^'^' f 
and  5  deaths  of  citizens.    Soldiers  who  sicken  here  are         jf^f^^J  ^^^^^^^ 
fore  none  die  here.    Negroes,  though  much  exposed,  ^^^ver  die  here  of  y^^^^^ 
Guara,  a  neighboring  village,  has  very  little  y^iiofj^^^r ;  however  it  has  in  r^^^^ 
communication  with^Havana,  and  few  unacclimated  «|^^o";^^;^^^[^«//o^ 
curred  but  once."  This  was  probably,  as  elsewhere  in  Cuba,  December  24  and  ^o, 


CHAPTER  XLV. 


HAVANA. 


The  official  title,  -  Havana  Yellow  Fever  Commission,"  and  t};^  official  in^^^^^^^ 
to  it,  sufficiently  indicate  that  the  chief  duty  expected  was  a  thorough  investioaii 
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^nJ'^i^i^^ortl^^  "^I^f  it  is^^Zr^JliS?  ^--«-^itnted  the  earlier 
alphabetical  position  of  Havana  to  recoiTnHw  ir  P^^^^'  "^^^^ 

reported.  These  will  be  foimd  in  the  followin<?  f reierences  to  the  facts  already 
XV,  XVI-XIX,  XXIl-XXiCand  in  the  S  chapters  viz,  Chapters  I-V 

tables  of  this  r'eport,  viz,  Tables  ^Vl^^^^^^^  the  total  ninety-six 


CHAPTER  XLVI. 
HOLGUIN. 


s^^JP^^^^:^,  "ifVat^  Zri^Jl^r.f  about  16  n.iles 

siderable  elevation,  and  is  nosfesssed  of  tb!  uf,  ^  ^  '  situated  upon  a  plain  of  con- 
population  was  4,954  It  isnoTnt  oLrea^n.^^^^^^^  conditions."  In  1862  the 
a  numerous  garrison  1«6S-1878          ^       military  importance,  and  was  occupied  by 

laff  ^tV^"  no  epidemics  of  any  kind  until 

only  the  troops,  but  also  the  na?  ves  Tf  eve^v  llf  ^  ^''^P''         T^v^s^d  not 

Gibara,  i.s  sea-port,  did  not ;  rt^rnW.S-S^p'^^ 


CHAPTER  XLVII 
ISLE  OF  PINES. 


city'^n;riTL^^^^^^^^  It  is  about  90  utiles  from  the 

north  coast,  which  co^ntaine^in  1862  a  p^^^^^^^  on  the 

on  the  island  of  2,062.    The  populatlol  ffi^dS^^^^^^^^^^^^ 

haJ^"otbersl1  it  »e^V&'  ^^"^^  «^  -^^^'P-,  and  of  cholera 

sho^^^^^^^^^  Tabie  No  46,  embrace  the  28  years,  1851-1878,  and 

then  only  two  cases;  only  in  1^6^  1859  l.l?  ^  "^t^^  l^^^^  and 

^nd  during  the  recenha/ea^s,  185^^^^^^^     there  bL  w  ^*  numerous; 

>  the  military  hospitals  of  Cubo  Jbnw  been  one  case.    The  records 

^lace  except  at  Bahia  Honda  «^emption  comparable  to  this  at  any  other 

or  arx1,lSn  of  ^h^^i^?^^^^^^^^^^  f  ^^^J  hospitals  in  Havana, 

vas  considered  a  place  of  STmationo^r  Z;orfp.f?  Formerly  the  Isle  of  Pines 

I'ere  for  this  puJ-pose  were  attacked  this  ?  /.  ^^"^      these  who  went 

parse  population,  the  commcrcels  ven  smalf  to  the 

•equent.  The  nonulatinn  i«  f^v +S  ^  !  J  the  communication  with  Cuba  in- 
^^attered  through  ^the  country  o?  f      composed  of  natives.    The  sold  ers  a?e 

^  taken  from  t\e  ^^U?"e  JlitL  bS^^f^^^^     ^^^^  the  garrison  of  about  100  men 
au8.    There  atp  iw     on   ."^/,"'a  battalion  of  Havana,'  which  is  comnosed  of  Tn 
Wore  probabiraieUmalld.'?""''''        ""^  Spaniards,  long  resident  in  Cuba,  and 

OBpitaUtal^lS?:;i"rt'tta"  -/i^^ly  satisfactory,  for  the  military 

™«al  admissions-Dumberrtori^P  tn  r„-^     •!  l^^S-'W,  there  were  from  542  to  837 
soldiers,  and  -M  eivH  g^rdsmen  ?n,™  W    "''f         "  "  '""''y  PoP^latiOH  of  only 
most  probably  ^<^riT^:Z:^^^::Z:^Zr.Z%'ZZ'.  ^^P'^'"" 
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CHAPTER  XLVIII, 
JARUCO. 


This  town,  founded  abont  1770,  is  in  the  pro^^nce  of  Havana  It  is  about  8  m  es 
south  of  the  north  coast,  and  on  the  railroad  from  Havana  to  ^atanzas,  38  5  kilo- 
m^4rs  or  24  miles,  east  of  Regla,  and  48.5  kilometers,  or  30  miles,  west  ot  Matanzas. 

^'"^^^y^J^^^^S,  Table  No.  46,  embrace  only  the  five  years,  185^^^^^^^ 
and  1860-^^     During  these  live  years  there  were  only  350  admissions  by  all  diseases, 

''''^:A'J^:^Tst^^^^^^  Table  No.  47,  show  no  cases  of  yellow 

fever,"  which  he  regards  as  essentially  yellow  iever.^ 


CHAPTER  XLIX. 
JIGUANI,  OR  GIGUANI. 


r^,  .  ^  ^  A^A  ^r.  Ty^i?  i«  in  the  -nrovince  of  Cuba.  It  is  about  40  miles  froiE 
number  of  admissions  to  the  hospitals.    However,  at  tno  ciiy  V»^"^^ 


CHAPTER  L. 
MANZANILLO. 


season.  To  the  east  hills  rise,  havmg  an  average  f  fgd;,»f;^^„X  tlie  center  havir 
The  land  towards  the  south  .s  level.   Tne  tow,„8  on^^^^^^^  ,^ 

iw:';^&°e't^^.rvi?^'  <i«s^;* ^  ^  Bi^w^vx^ 
^i;r:;r.iiii;;hran^^^^^^^^^ 

25  meters,  or  65  by  82  feet. 
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  Table  No.  6S.~ Population. 


Census. 


1^62  

1877  


Whites. 


3,  060 
7,  880 


Table  No.  Gd.—Deatlis  for  the  ten 


Year. 


Civilians. 


1870 
.  1871 
1872. 

1873  . 

1874  . 
1875. 
1876. 
1877. 
1878. 


310  I 
271  I 
342 
302  j 
435 
582  I 
245  I 
258  1 
218  I 
350 


512 
492 
387 
528 
937 
398 
264 
256 
271 


Colored. 

1 

1 

Total. 

 .  . 

Number  of 
houses. 

2,  583 
5,  600 

5,  643  1 
13,480  1 

1 

3. 

Total. 

Sailors. 

j  Soldiers. 

j 

1  826 
i  783 
i  834 
689 
963 
1,  519 
1  643 
522 
474 
621 

0 
0 
0 
0 
0 
0 
2 
4 
0 

170 
174 

275 
526 
238 
214 
316 
206 
707 
482 

he  cliildren,  ; 

,    .  ,   iren  were  lial 

■l-r'??  .permitted  to  pass  without  securing  medical  aid." 


YELLOW  FKVER. 


™.»«Mj.TOi,  leceuuy-arriTed  Jiuroneans'  lint  rli.w.,™  (■!.„  '"-"ij,  jiugusi,  ami 

Imve  suffered,  particularly  the  cSen  alrao,  .S*„J iiP''''/*'''''  f""""  i-atives 
not  believed  that  such  children  d.ed.because  it  was 


were  liable  to  the  disease;  hence  the  first  and  second 
Table  Xo.  47,  report  aTonsirrrbl^nuZeroTcTsfsrvl^  Pez«ela's''lSic  ' 

nJ^  fl^  "'/"""^y  '^"^P""'^  during  the  five  vea,s  l85S^^^      ""'"'""'^  ^""'^ 

The  board  of  health  repS  thL  venow  fS//•'*•^^?^  ^^^rs  1869^73. 

^anillo;  that  residents  wChayfnot  v^^^^^^  endemic  in  Man- 

that  there  are  no  towns  very  near  only  I  ttle  lo^^^^^  ?r^'^'       attacked  here; 

specially  prevailed  in  1869  ami  ih79  o^^  K  ^^^  dwellings;  that  yellow  fever 
1^71,  and  Continued  -ith  g'reat  and^^^^^^  '''''  '\  ^^^^^  -  October 

l^'l,  m  January  and  Feb?uaryri872  and        .^^^^^^  November  and  December 

and  that  it  usually  prevails  Si  t/.^o  ^^.7^  ^  ,  J-^  ^^^^^  °ionth  during  1872-73  • 
;be  winter  of  ISrfirl  was  due^^^^^  but  its  prevale'nce  during 

ea  1th  further  furnished  the  fol  owt.  Ss^  The  board  o^f 

10  years  18t50-'78 ;  and  it  is  wSv  of  m  t,V^^  "^f^f.^       ^^^^""^  ^'e^er  during 

be  board  of  health/do  not  Ail  yTonci^  with  deaths  of  soldiers,  reported  by 

i^ospital  statistics,  Table  No.  46  ^Such  dLrre^^^^^^^  "^^^^^^Y 
ICS.  '  xw.^o.  '^ucnaiscrepancies  are  characteristic  of  Cuban  statis- 

f-VBLE  No.  ni—Deatlu 
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Whether  the  sailors  here  and  elsewhere  reported  belonged  to  the  Spanish  navy  or 
to  mercantile  vessels,  or  to  both,  is  not  stated. 


CHAPTER  LI. 
MARIANAO  OR  QUEMADOS. 

This  town,  which  was  certainly  in  existence  in  1762,  when  captured  by  the  English,  ! 
is  in  the  province  of  Havana.  It  is  6  miles  southwest  of  the  city  of  Havana,  with.] 
which  it  has  been  connected  by  an  excellent  railroad  since  1863. 

Marianao  includes  the  settlements  of  Marianao  (proper) ;  of  Quemados,  on  the  sam 
ridge,  and  a  half-mile  nearer  to  Havana;  of  the  Playa  or  Beach,  a  very  small  sea-bati 
ing  resort ;  and,  in  addition,  of  the  country  houses  adjacent  to  these  settlements.  I^ 
chief  interest,  like  that  of  Guanabacoa,  depends  on  the  facts  that  it  is  very  nea 
Havana;  has  therewith  constant  and  frequent  communication  by  rail  (every  hour) ;  is 
popular  summer  resort,  and  enjoys  great  reputation  for  general  healthfuluess,  an 
specially  for  its  exemption  from  yellow  fever.  There  is  no  difficulty  in  finding  intell 
gent  Cuban  residents,  even  physicians,  who  will  give  assurance  that  no  one  ev< 
has  yellow  fever  in  Marianao,  unless  the  disease  be  contracted  elsewhere.  For  th 
reason  my  official  instructions  rendered  it  a  duty  to  specially  inspect  this  place. 

The  chief  portion  of  the  population  is  concentrated  at  the  settlements  or  towns  < 
Marianao  and  of  Quemados,  and  thefollowing  facts  as  to  Marianao  include  both  placei 
Marianao  is  located  on  a  ridge,  which  runs  northeast  to  Havana,  and  is  elevated  li 
to  160  feet  above  the  sea,  which,  across  a  beautiful  green  slope  some  2  miles  in  widtl 
it  overlooks.  It  is  the  cleanest,  most  attractive,  and  beautiful  town  in  Cuba.  Tf 
natural  drainage  is  unusually  excellent.  The  foundation  rocks  are  limestone ;  the/ 
frequently  crop  out  on  the  surface,  and  are  in  few  places,  if  in  any,  covered  by  moi 
than  3  feet  of  superficial  soil. 

Some  houses  have  their  own  supply  of  good  water  from  wells  20  to  60  feet  deep,  bi 
a  large  portion  of  the  population  is  supplied  with  water  in  kegs  and  carboys,  brougl 
from  what  is  said  to  be  a  most  abundant  and  excellent  spring.    This  is  about  an  eightl 
of  a  mile  distant  from  the  settlement  of  Marianao,  down  a  steep  hill,  and  on  the  banl 
of  the  insignificant  river  of  Marianao,  to  the  west  of  the  town-.  i 

The  streets,  though  unpaved,  are  broad  and  good.  The  houses  have  ample  space 
are  not  crowded  together,  and  are  much  better  ventilated  than  those  of  Havanj 
The  commanding  position  of  Marianao  insures  its  being  well  swept  by  the  strong  s 
breezes,  which  habitually  prevail.  As  the  position  is  liigh,  dry,  and  well  exposed 
the  winds,  the  walls  of  the  houses  are  dry,  and  there  is  no  trouble  from  subsoi 
moisture.  The  houses  in  Marianao  are  also  exceptional  in  Cuba  by  the  fact  that 
much  more  considerable  number  of  them  have  their  ground  floor  elevated  from  1  to 
feet  above  the  ground.  As  elsewhere  in  Cuba,  the  floors  are  of  brick,  stone,  marble 
some  of  plank,  and  some  even  of  earth;  these  last  being  common  in  Cuba  among  th 
poor.  Some  few  of  the  privies  are  walled  with  brick  or  stone,  but  for  the  most  pM 
these  are  mere  pits  excavated  in  the  soil  and  are  rarely  cleaned.  ^ 

Those  natives  who  live  on  the  heights  are,  as  is  alleged,  little  troubled  with  malaiTO 
however,  the  summer  residents  w^ho  occupy  even  these  heights  do  suffer  much. 

Table  No.  71. — Poimlation. 


Census  of— 

Whites. 

Colored. 

Total. 

Number  < 
bouses. 

2,  062 

1,345 

3,407 
6,  863 

6( 

Table  No.  72. — Baptisms  or  Urths. 


Tear. 

White. 

Colored. 

Total. 

153 

80 

2; 

132 

€4 

1! 
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Table  No.  7'^.— Deaths. 


Teai  8. 

White. 

Colored. 

Total. 

1877  



152 
1G3 

ee 

120 
108 
56 

272 
271 

Seven  months  to  August.  1879   

The  resulting  death-rare  iov  the  ^v]lohi  population  is  39.48,  a  very  uufavorablc  result 
tor  a  town  reputed  to  be  exceptionally  healthy.  '        ^  uuia^oiaoic  result 

YELLOW  FEVER. 

Dr  J.  A.  Beltrau  of  the  board  of  health,  to  whose  courtesy  manv  of  the  'ibovef-.ef^ 
are  due,  reported  that  the  deaths  by  yellow  fever  were  8  in  1877  8       iS4  i 

titatTon  andMorado,  gaye  their  cordial  and  valuable  aid  to  the  iLves- 

}^%^^^^T^?^  reported  the  followincr  five  cases: 

although  21"  ad'  nolTin ''o  ^^^^^^"^  f'^^'lf  ^^''^  ^^^^  ^^^^--^ 
his  attack.    It  may  her^be  S^tftt  1  tTnt  ?     i  •  ^  ?T  ^If^^^^o  for  a  month  preceding 

attacked  with  yellow  ft™  oLw  resided  3  years  in  Marianao,  and  was 

father  at  Guatao  His  ftth.^^'^ii^Lf '•  V returu.ng  from  a  visit  to  his  sick 
nor  any  other  place  "  cepfonatao         "  Havana 

MarTinV  Stelidi' Jherft  W^'l™/,  ^  I".?  f!,'^'^  "■'"'y  2  years  old,  came  to 
with  yellow  fever  and    ifd    T^  <=,'ii  ^^en  sickened  on  the  same  day 

the  children  had  b2en  awav  from  Iw-      ''f "  '".^  '«™  "^^t  either  the  mother  or 
Dr  RuiML  '»        awdj  tiom  Marianao  during  the  r  three  months'  residence 

arfuu^atlSto;;:'  '"^'^^  ^-^1  --^-^  Havana  rece^  an^^^^^^^^^^ 

pbyLtf  tL';r';™rted  '  S  The  '  1?  1^  than  any  other 

revive  not  Xoh^  t^^^^^  yellow  Ifever  is 

W  is  exceedii       su/all  amo  rth^  w.i       i  '^"T  "^'^^'^^  endemic.    The  num- 

ofHfe  are  excellent  TndXfefr^^^^  -Y-^^'^.  V^i^^^^ic  surroundings  and  mode 

tracted  here  are  amon"^^  snbfeVfiw    '"'^'^^^  '"^f  ^he  cases  con- 

<liitv  nUces  i.  ViV  .11''  1  ^"^^Jected  to  continuous  labor,  and  who  live  in  damn 
food^l;:;'gl:„':J  /i;^^^  emanations  from  the  half-rotten  frui?! 

yonnL'  ni-in  wl.rf  11:^,.  i  i  f  undoubted  case  of  yellow  fever  in  a 

This  t>robabrv'i:  Dr^ieTranN  cat^H  "^^"C^  ^  ^  town^near  M^HaVao ^ 

yellow  fever  in  Mar  anao  are  coftr^^^^^^^^  'Probably  nineteen  in  twenty  of  the  cases  of 
in  a  native  resist  of  Ma'?ir^^^^^  ^  "^''^''^^^  ^  ^^^^  ^^^^^  l^^d  a  case 

r.  Armona  does  not  believe  that  Cubans  ever  have  yellow  fever,  but  that  physi- 


27 G     ANNUAL  EEPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH. 


cians  mistake  bilious  fever  in  natives  for  yellow  fever ;  and  bo  reported  :  '  ^  bave  never 
seen  a  native  resident  of  Marianao  attacked  by  yellow  fever,  and  I  bave  never  seen 
yellow  fever  attack  any  person  bere  wbo  totally  abstained  from  visits  to  Havana  and 
otber  infected  places."  .    ,r    ■  ^.  ^  4.^     r  ^^  • 

Dr  Enrique  Moiado,  tbe  junior  practitioner  m  Marianao,  reported  tbo  toUowmg 
facts':  I  attended  a  Spaniard,  aged  eigbteen  years,  wbo  died  of  yellow  fever  m  Mari- 
anao. He  arrived  at  Sagua  la  Grande,  Cuba,  wben  five  years  old,  returned  to  bp  am 
wben  ten  years  old,  and  wben  about  fourteen  years  old  returned  to  Sagua,  and  alter 
remainino-  tbere  tbree  vears  came  to  Marianao.  Six  niontbs  tbereatter,  and  without 
bavino-  vfsited  anv  otber  place,  be  was  attacked  witb  yellow  fever  and  died  on  the 
tentb  day  "  Dr.  Morado  also  saw  Dr.  Beltran's  case  III  of  A.  Cruz,  and  of  tbese  two 
cases  be  carefully  details  tbe  symptoms,  at  tbe  same  time  furnisbing  diagrams  ot  tbeir 
dailv  pulse  and  temperature  in  proof  tbat  botb  cases  were  of  undoubted  yellow  lever. 
In  trutb,  none  of  tbe  prominent  and  cbaracteristic  symptoms  of  tbe  disease  were  waiit- 
ino-  in  eitber  case.  So  tbat,  as  one  of  bis  colleagues  stated  in  respexjt  to  tbe  Cuban, 
\  "Cruz,  only  one  tbing  was  lacking  to  make  tbe  diagnosis  of  yellow  fever  perfect  viz, 
foreio-n  birtb  ''Tbese  two  cases  were  neitber  of  tbem  natives  of  Marianao,  but  botb 
contracted  tbe  disease  bere  and  proved  tbe  presence  bere  of  tbe  poison.  Wliy  sbould 
Marianao  enioy  tbe  immunity  attributed  to  it?  It  is  reasonable  to  suppose  that  its 
elevated  and  topograpbical  situation,  tbe  purity  of  its  waters,  and  the  good  habits  of 
its  residents  sbould  cause  tbe  cases  to  be  less  numerous,  but  to  deny  tbe  presence  of 
tbe  poison  is  to  deny  the  reality  of  facts."  .  i  ^ 

All  of  tbe  four  physicians  concur  in  bebeving  tbat  Marianao  is  comparatively  free 
from  the  poison  of  yellow  fever.  In  support  of  this  view  is  tbe  following  report  from 
tbe  Rev  Father  B.  Vines,  tbe  accomplished  chief  of  tbe  observatorj^  of  the  Royal  Col- 
leo-e  of  Belen,  Havana,  and  tbe  possessor  of  a  mind  of  wonderful  clearness  aud 
scientific  accuracy:  ''This  college  of  tbe  Jesuit  Fathers  was  estabbshed  m  Havana  in 
1853  Tbe  number  of  uuacclimated  persons  from  Europe  average  aboiit  six  annually. 
During  the  fifteen  years  1853-'68,  tbere  bad  been  55  cases  of  yellow  fever,  9  cases  of 
acclim^ating  fever,  and  13  deaths;  but  during  the  eleven  years  1869-'79  tbere  have 
been  onlv  17  cases  of  yellow  fever,  3  cases  of  acchmatmg  fever,  and  one  death.  Ihis 
solitarv  death  occurred  in  a  father  wbo  did  not  belong  to  tbis  community,  but  was 
transit  from  Texas.  He  arrived  very  late  in  tbe  season,  for  wbicb  reason  the  usual 
precautions  were  not  taken;  he  died  in  October.  ,  .  ,  ,        ,        ^  i         „  „ 

''The  Chan oe  in  circumstances  and  tbe  precautions  which  have  been  taken,  particu- 
larlv  in  recent  vears,  and  to  wbicb  is  perhaps  to  be  attributed  in  great  measure  the 
fact  tbat  tbe  number  of  cases  and  deaths  bave  become  much  less,  are  principally  the 

follmvmg  .^^^  termination  of  tbe  course  of  study  at  tbe  end  of  June,  instead  of,  as  formerly, 
at  tbe  'end  of  July  ;  togetber  with  lighter  work  required  of  tbe  young  men,  especially 

^^'^2d.^ASin^sS  numbed  of  the  unaccliraated,  due  to  the  fact  tbat  effort  is  now  made, 
to  send  here  only  acclimated  youths.  ^      ^  i 

"3d.  Since  1872  the  dwellings  b  ave  been  improved,  and  tbe  new  apartments  are  larger, 
cooler,  and  better  ventilated.  n     i  at  • 

' '  4tb  Also,  since  1872,  we  bave  rented  a  country  bouse  at  Quemados  de  Marianao,  on 
higb  ground,  open,  cool,  and  well  ventilated  by  tbe  breezes.  New  comers  from  Euro^^^ 
are  sent  here  without  loss  of  time,  remaining  two  or  tbree  weeks,  and  not  beginning 
work  in  tbe  College  at  Havana  until  tbe  end  of  Septenaber.  Tbose  who  are  unaccl  - 
mated  pass  bere  all  of  their  vacation,  from  tbe  end  of  June  to  the  end  of  August. 
Formerly  thev  bad  only  tbree  weeks'  vacation.  .  .-,    ^    .  ^  o+ 

''Since  renting  this  country  house,  in  1872,  not  one,  while  staying  there,  has  been  at- 
tacked with  yellow  fever.  However,  no  precautions  whatever  are  taken  jespectmg 
the  contact  or  non-contact  of  tbe  acclimated,  or  of  tbose  attacked  by  yellow  fever,  witli 
those  who  are  uuacclimated.  So  little  attention  is  paid  to  this,  tbat  cases  convalesc- 
ing from  yellow  fever  are  sent  from  Havana  to  tbe  country  bouse,  even  wben  the  un- 

""""MaS^naVp?^^^^     then,  an  example  of  a  higb  dry,  well  ^-^f        P^^^!^' /""^^^^^ 
nosed  to  the  strong  trade- winds,  and  in  6  miles  of  Havana,  which  is  comparatively  fieo 
Cm  the  poison  of^ellow  fever.    Almost  every  habitually  infected  place  can  presen 
similar  examples.    But  the  effort  to  prove  that  the  poison  cannot  be,  and  has  n(  ^cl 
been,  transported  to  Marianao,  is  not  sustained  by  tbe  facts  now  presented. 


CHAPTER  LII. 
MARIEL. 


Tbis  town,  founded  certainly  as  early  as  17G2  is  hi  l^^^^^.j"^^ ^  h^^iToVtbo 
about  28  miles  west  of  tbe  city  of  Havana.    It  is  located  on  tbe  east  bank  of  tiio 
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yeliow  iever  aiiiouo-  the  soldiers  tLre\f  iVinn.w  S    •  '  ^^}^^  ^^^^^      cases  of 

no  prevalence  of  the  a^selZ^ll^^^^^^^^^^  ^65'anT.f 
valence  during  any  of  these  four  years  except  in  IftfiTwL^.nf  on^ .''^^^^"^  P^®- 
11:3  of  them  were  cases  of  Yellow  fe '4k    ALarieUs  a  \>T^^^^^^  admitted, 
auce.  and  has  no  railroad  communications  ^  ''''  commercial  import- 


CHAPTEE  LIU 
MATANZAS. 


54  miles  west  of  Havana,  by  the  i^ost  direcf  of 'fli  Province  of  Matanzas, 

cities.  It  is  located  on  the  ^sir^niand  ext^^^^^^^  o^f'^hfi"''^'^/ 
of  -the  first  class."    This  city  was  i)ersor,-fl^v  f.^^^^^  Bay  of  Matanzas,  a  harbor 

from  Dr.  E.  A.  Calves,  a  native  IndlSS  ^^^^i^^^^ 
United  States.  lesident  physician  of  distinction,  educated  in  the 

Matanzas  is  subdivided  into  three  distrip+«  ^^i-,  .    1  -i- 

Avhich,  some  ten  blocks  or  a  half  mL  in  ,t^^^^^^^^  ceniral  district  of  Matanzas, 

between  the  two  little  rivers  San  TnL  fn  I?     ^^."^  ^'"'^^''^      population,  lies 

th..  Pueblo  Xuevo  diirict  To'ith  of  tl^^^^      Tn.  t  le  Yumnri  to  the  north; 

the  harbor;  and  the  ditrict o^^^^^^^^^  "^^^nd  extremity  of 

as  also  to  the  anchoracre  o-ronud  S  s.n^?^rn^  +^    1  T,"''''  ^P^^  sea, 

About  two-thirds  of  the  popStio^^^^  '^''^'^'^^  «f  city. 

Xnevo  district  has  nearlv^b  f  the  Dol^^  Ma  anzas,  and  the  Pueblo 

on  ground  originally  a  swamp  it  is  C  fl^f  1  ^^/'«^i\es.  Pueblo  Nuevo  is  located 
Matlinzas  district  hL  manThot  Ls  onTon.lV^^^^^  ^''^^  ^  ^  ^"'1^  ^'^^^^^^  sea.  The 
on  the  banks  of  the  two  ri/ers  whfcMncTo^  liarbor's  front,  and 

tween  these  rivers,  the  gi^uiid  asiendrso^^^^^^^^  the  front,  and  be- 

100  feet  above  the  sea  -  Cwevei        n^^nf..  ?        ^l""!-'^^  ''''^  ^«^^*cd  from  2  to  even 

DRAINAGE. 

0  Jy  ?wts*C2t"sf  and  rh^utetV^Lrclf  t1e^e4u^""1™"'"<^  ^'!.'\"»«'-^  - 
Vei^alles  as  is  built  on  the  h.lTsLTTs  natnroir  wpi,  f"*  '"^'"'^t  ^"^l 
"f  the  total  population  enjoy  thrrd^ntate  Jm^                         probably  one-half 
PattsofMatan^sbniltin^Luer^^^^^^^^^^^^^ 

WATER  SUPPLY. 

01  the  remaining  :j,870  houses  w7thintbiV^^^^^^ 

Hie  water- works^ompam  Thich  cd  a^^^^^^^^  about  2,000  get  their  water  from 

Hence  more  than  one-half  t^e  L^^^^^^^^ 

t^eir  supply  in  kegs  by  purcW  in  t^^^^^^^^  ^^^i-  part,  get 

also  some  dangerous  wells.  Ss  in  Mata^^^^^^^^  ..  in  If  ""nT  fonntains,\s 
<  0,  whose  sanitary  conditions  St  need  rp^^ifi  V  "^l^^"'  ^-"^'^^  well-to- 
<lant  supply  of  good  water  wbi  wL  lectification,  have  in  their  houses  an  abun- 
ill  «"Pl'liid.    In  th  s  pem^i^  "^^'T""  ^^"itary  evils  are  greatest,  are  very 

<lecencV  dernn,  lyn  'r^I!?  '  "-^  reouisite  fo    '  ^ 


;^cenc^  <^^n.u;i;a;ii;:aa;^n^^,;^:tt:e  health  an^l^i 

the  poor.    Personal  inspection  of  a  iS.l,      T  ••^"f^  especially  for 

closed  invariably  a  defectivrwater^^^^  t  liouses  of  the  poor  working  class  dis- 

^•epulsi vely  ai,o.nHling  iu  wi.'If'i  ,i]^^  T'''^  instances  barrels  of ?ain  water, 

on  inquii  ing  if„.sed  to  drink  tiw.  o  tadpoles,  were  found  in  the  back  yard  and 

;|iBcon\ent.^repugL^ 

»abit.    It  was  found  that  the  water  v(X  pm^^^^         1  f  common  and  prolonged 

J<egs  of  water  containing  }>^^^]o^ Z^!^  company  daily  sold,  at  one  cent  each,  15,900 
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These,  more  spacious  than  those  in  intra-mural  Havana,  are  30  feet  wide,  with  24 
feet  wagon- way.  Few  streets  are  paved,  some  are  very  poor  roads,  but,  for  the  most 
part,  these  roads  are  in  good  condition.  In  the  Matanzas  district  some  of  tlic  streets  are 
of  solid  stone,  the  natural  foundation-rock  of  the  place;  for  the  supcriicial  soil  is  so 
thin  that  the  foundation -rocks,  which  are  of  extremely  porous  limestone,  abounding  in 
admirable  shell-fish  fossils,  often  crop  out.  Of  this  very  porous  rock  most  of  the  houses 
£11*6  Ibuilij* 

Across'the  district  of  Matanzas,  parallel  with  the  harbor  and  about  six  streets  there- 
from runs  Ayuntiamento  street  from  the  San  Juan  to  the  Yumuri  River.  At  the 
Yuniuri  extremity  of  this  street,  within  seven  blocks  of  the  plaza,  governor's  palace 
and  heart  of  the  citj^,  is  located  the  dumping-ground,  which  contained  a  stinking,  re- 
pulsive pile  of  refuse  and  garbage  about  100  feet  long,  40  feet  wide  and  8  feet  high. 
This  is  the  only  exceptionally  disgusting  spectacle  encountered  in  the  streets  of 
Matanzas. 

HOUSES. 

These  have  wider  fronts,  larger  air-space  in  the  rear  court-yards,  are  not  so  crowded, 
and  are  better  ventilated  than  the  houses  of  Havana.  As  usual  in  Cuba,  the  ground- 
floors  are  generally  on  a  level  with  the  sidewalk,  and  some  are  even  below  the  level 
of  the  streets.  Plank  floors  are  more  numerous  than  in  Havana,  and  in  the  only  in- 
stance which  presented  an  opportunity  for  examination  the  plank  floor  rested  about 
3  inches  above  the  very  damp  soil.  A  good  rain  floods  many  of  the  streets  ot  Matan- 
Z9S  so  that  the  water  runs  back  into  and  beneath  the  houses.  Probably  one-halt  the 
population  live  where  the  subsoil  water  is  within  2  to  4  feet  of  the  surface.  Even 
houses  built  on  higher  ground  have  moisture-marks  high  on  the  walls.  This  moisture- 
mark  is  due,  in  part,  to  saturation  of  the  soil  by  the  foul  fluids  of  privies  and  of  slop- 
water  reservoirs,  for  the  privies  and  such  reservoirs  are  the  same  in  Matanzas  as  in 
Havana  and  elsewhere  in  Cuba.  The  porou?  limestone,  of  which  most  of  the  houses 
are  constructed,  greatly  favors  absorption. 

HARBOR. 

This  harbor,  of  the  first  class,  is  about  2i  miles  long  on  its  northwestern,  and  about 
5  miles  long  on  its  southeastern  shore  ;  about  three  miles  wide  at  its  entrance,  and  li 
miles  wide  at  the  anchorage-ground.  This  extends  from  opposite  Versalles  out  towards 
the  sea,  and  is  from  one-third  to  two-thirds  of  a  mile  from  the  shore  ;  however,  some 
small  vessels  may  anchor  within  200  yards  from  the  shore,  while  other  vessels  may  he  out 
a  mile  distant.  Mr.  Sanchez,  an  experienced  ship-agent,  testified  that  the  ships  winch 
anchored  farthest  from  the  town  were  the  least  frequently  infected.  It  is  alleged  that 
the  sea  and  land  breezes  prevailing  in  summer  very  rarely  blow  in  the  direction  from 
the  city  to  the  shipping.  ^     -,.  .  •  ^   ^  at  x 

There  is  but  one  wharf.  This  extends  from  the  center  of  the  district  of  Matanzas, 
midway  the  San  Juan  and  Yumuri  Rivers.  It  is  in  rotten,  dilapidated  condition, 
extends  some  200  feet  out  into  the  harbor,  and  has  some  G  to  8  feet  depth  of  water, 
permitting  only  small  coasters  and  lighters  to  moor  at  it. 

The  shipping  in  this  harbor,  though  not  infected  as  often  as  at  Havana,  has  often 
suffered  disastrously  ;  and,  in  view  of  the  proposals  to  rectify  the  evil  conditions  ot 
the  harbor  of  Havana  by  artificial  canals,  the  following  facts  as  to  the  harbor  of  Ma- 
tanzas deserve  consideration:  It  is  a  very  large  body  of  wafer  compared  with  the 
harbor  of  Havana,  and  receives  the  refuse  from  a  city  only  one-fifth  the  size  of  Havana, 
hence  its  comparative  pollution  is  insignificant.  Again,  the  entrance  to  this  harbor  is 
its  widest  and  deepest  part,  thus  permitting  free  ingress  and  egress  of  water,  iliree 
rivers  empty  into  it.  The  largest  is  the  Caniniar,  nearer  the  sea  than  Matanzas,  ami 
therefore,  sanitarilv,  of  no  consequence  ;  but  the  San  Juan  and  the  Yumuri  are  ri  vers  of 
considerable  size,  especially  the  former,  and  so  located  that  their  streams  should  play 
an  important  part  in  freshening  the  water  of  the  harbor.  It  is,  however,  to  be  noted 
that  the  San  Juan,  100  feet  wide,  and  the  Yumuri,  about  40  feet  wide  at  the  city,  are 
at  this  place  inlets  of  the  sea  rather  than  independent  rivers,  for,  if  either  be  ascended 
to  where  tide-water  ceases  they  are  found  to  be  comparatively  insignificant  streams 
as  are  all  Cuban  rivers.  Three  miles  from  Matanzas  the  San  Juan,  much  larger  than 
the  Yumuri,  is  only  about  25  feet  wide  and  8  feet  deep,  which,  l^owever  msignifacant, 
suflices  none  the  less  to  teach  how  very  little  benefit  could  be  expected  from  directing 
the  Almeadares  River  into  the  harbor  of  Havana. 

BALLAST. 

This  consists  of  rock  of  many  kinds,  granite,  selenite,  sandstone,  limestone,  &.C., 
with  sand  and  pebbles  intermixed.    It  is  obtained  from  Europe,  South  America,  an 
from  the  adjacent  hills  of  Versalles.    It  is  deposited  in  an  open  lot  on  the  San  J uai 
River,  at  the  foot  of  Ayuntiamento  street,  and  therefore  in  the  midst  of  a  center  oi 
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population.  The  pile  is  some  15  feet  liigh,  and  its  base  gives  evidence  of  frequent 
foecal  and  urinary  deposits.  It  is  generally  kept  in  store  for  three  or  four  months,  is 
rarely  used  except  from  June  to  Xovember,  when  there  is  little  export  trade ;  and,  as 
was  reported,  is  used  most  frequently  by  vessels  bound  to  southern  ports  of  the  United 
States.    It  is  conveyed  in  lighters  down  the  San  Juan  to  vessels  in  the  harbor. 

Table  No.  7  A— Population. 


Census  of— 

AVhites. 

Asiatics. 

Colored. 

Males. 

Females. 

Total. 

dumber  of 
houses. 

17, 860 
30,  539 
37, 147 

2,942 

1862  

18,  583 
26,  329 

11,  956 
9,  504 

1877   

1,314 

20,  348 

16,  799 

4,710 

The  population  of  the  three  districts  were  ofiSciallv  reported  as  follows :  Matanzas, 
23,702;  Pueblo  Xuevo,  8,956;  Yersalles,  4,606. 

Table  Xo.  75. — Baptisms,  or  births. 


Year. 

White. 

Colored. 

Total. 

1877   

1,106 
1,014 

420 
396 

1,526 
1,410 

1878   

Table  'So.76.— Annual  mortality  statistics  of  Matanzas  for  the  21f  years,  January,  1858, 
to  August  25,  1879,  from  the  church  registers. 


Year. 


1858. 
1859. 
I860. 
1861 
1862. 
1863. 
18G4. 
1865. 
1866. 


1870  

1871  

1872  

1873   - 

1874  

1875.... 

1876  

1877  

1878  

First  8  months  of  1879 


White.* 

Colored. 

1 

Total. 

1,330 

755 

2,085 

769 

491 

1,260  ! 

810 

460 

1,270 

1,089 

802 

1,891 

698 

426 

1,124 

698 

411 

1,109 

761 

383 

1,064  1 

783 

741 

1,  524 

1,044 

759 

1,  8J3 

1,087 

557 

1,644 

],0o0 

791 

1,811 

8'!8 

512 

1,3.50 

1,  42.5 

1,  137 

2,562 

1,  295 

959 

2,  264 

701 

468 

1, 1G9  I 

887 

458 

1,345 

949 

493 

1,442 

1.018 

019 

1,637  1 

1, 18i 

624 

1,806 

1,066 

461 

1,533  I 

1,145 

478 

1,623 

428 

Hem  arks. 


Small-pox  January  to  October. 


vSmall-nox  from  August,  18G6,  to 
April,  1867. 

Cholera,  February  to  November. 

Cholera,  August  and  September. 
Small  pox,  January  to  September. 


Small-pox,  January  to  December. 
Small-pox,  January  to  July. 

Yellow  fever  severe. 
Small-pox,  April  to  August. 


*A8iatic.s  included  with  the  whites. 

The  distribution  in  the  three  districts,  of  the  deaths,  as  registered  in  the  three 
churches,  in  1876-'77-78,  was  as  follows: 

Table  X'^o.  77. 


1876. 

1877. 

1878. 

^  Districts. 

i 

u 

6 

1 

6 

<u 

o 

(_ 

o 

"a 

'o 
Q 

"o 
H 

'o 

"o 
H 

u 

H 

M  tanzas.  

Pueblo  Nuevo  

Versalles  

540 

367 

907 

475 

295 

770 

528 

284 

812 

369 
273 

160 

529 

277 

114 

391 

266 

110 

376 

97 

370 

314 

58 

372 

351 

84 

435 

Totals  

1, 182 

624 

1,  806 

1,  066 

467 

1,  533 

1,145 

478 

1,623 

280     ANNUAL  KEPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH. 

DEATH-RATES. 

The  deatli-rates  for  the  annual  average  for  the  three  years  1861-'G2- 63,  and  1876-'77- 

Table  No.  78. 


(8,  were  as  follows 


Colored. 


1861-'62-'63. 
1876-'77-'78. 


Total 
population. 


45.  02 
44.  52 


The  death-rates  of  each  of  the  three  districts  during  the  three  years  1876-'77-'7^ 
were  as  follows:  Matanzas,  35.02;  Pueblo  Nuevo,  48.23 ;  Versalles,  85.02.  This  un- 
favorable result,  as  to  the  district  of  Versalles,  believed  to  be  the  healthiest  part  of 
the  whole  city  of  Matanzas,  is  doubtless  due  to  the  lact  that  the  public  and  private 
hospitals  are  located  in  this  district.  However,  even  after  deducting  on  this  account 
all  which  the  reports  in  my  possession  indicate,  ^'ersalles  is  stillleft  with  a  dispropor- 
tionate and  unexplained  excess  of  deaths. 

The  deaths  in  the  civil  hospital  in  Versalles,  were  as  follows  during  the  17f  years 
January,  1862,  to  August  25,  1879: 


1862   62 

1863   71 

1864    74 

1865   67 

1866   88 

1867   104 


Table  No.  79. 

1868    69 

1869    109 

1870    151 

1871   120 

1872   80 

1873   119 

diseases. 


1874    105 

1875    10» 

1876   :   162 

1877   121 

1878   m 

Eight  months  1879  . . . .  15% 


It 


The  following  table  of  cases  and  deaths  by  diseases  was  copied  from  the  records  of 
the  board  of  health,  and  is  presented  as  a  specimen  of  Cuban  mortality  statistics, 
includes  some  deaths  in  the  jurisdiction  outside  of  the  city  of  Matanzas,  and  is  com 
piled  from  such  reports  as  physicians  see  lit  to  forward,  in  obedience  to  the  law 
which  many  neglect  to  comply  with.  How  many  neglect  this  may  be  estimated  by  the 
fact,  that  although  the  following  table  includes  some  cases  and  deaths  outside  of  the 
city,  the  deaths  amounted  in  1878  to  only  845,  according  to  the  board  of  health 
while  there  were  registered  in  the  churches  1,623  deaths  in  1878.  The  table  is,  how. 
ever,  calculated  to  give  some  idea  of  the  relative  prevalence  of  the  diseases  specified 


Table  No.  80. — Cases  and  deaths  of  various  diseases  in  Matanzas  in  1878. 
[Compiled  Rud  copied  from  the  records  of  the  board  of  health.] 


Diseases. 


Inflammations,  internal  

Febrile  pblegmasias  of  skin  . . . 

Visceral  neuralgias  

Clonic  spasms   

Tonic  spasms   

External  neuralgias   

Dropsy    

Hemorrhages  and  other  fluxes 

Typhoid  fever  of  Chomel  

Fever,  catarrhal   

Fever,  intermittent  

Anginas  diverse  

Diarrhoea  

Dysentery    

Ophthalmia  

Kheumatisai  


Cases.  Deaths. 


OU) 
380 
8.-)3 
70 
86 
521 
281 
314 
230 
060 
.573 
544 
224 
528 
307 
238 


163 
2 
0 
15 
41 
0 
61 
17 
53 
2 
74 
17 
60 
52 
0 
7 


Diseases. 


i  Phthisis,  various  

{  Dementia  

I  Hypertrophies  

Asphixias  

Totals  

ETIDEMIC  AND  CONTAGIOUS  BIS 
EASKS. 

I  <  Cholera  morbus  

I  Colerina  

I  Small-pox  

Yellovr  fever  

Sum  total  


Cases. 

Deaths, 

401 

ISI 

97 

81 

1 

13,  309 

74 

•« 

0 

4 

3 

30 

4 

301 

97 

13, 644 

845 
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While  the  above  official  priuted  form  of  the  reports  of  the  board  of  health  ndmit^ 

explicable  in  no  wav  except  bv  the  fact  that  T^nnt         —       •    ^7^^^  ^^^^^ 


YELLOW  FEVER. 


.liseasc  a„„„all.v  pre'vaika  long  anteJor  L  1828  "  ^''^ 

li7^7fi  Ld  lLs  most  numerous  in  18l;7->58,  1860,  18S2/l804-'65  i8l;9 

iiliSliliitp^ 
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churches.  For  sucli  reasons  the  yellow  fever  cases  and  deaths  were  probably  much 
more  nun^erous  than  rejjorted  in  the  following  table  : 

Table  No  81.— Yellow  fever  cases  a7id  deaths  in  the  civil  jmmlation  of  Matanzas  from 
July,  I8bl,  to  August,  1879,  as  recorded  by  the  hoard  of  health. 


Years. 


1857,  six  months  of . 
1858  


1859 
1860 
1861 
1862 


1863,  nine  months  of. 


1864   

1865  -•■ 

1866,  no  months  of,  recorded. 


1867  . 
1868. 
1869, 
1870, 


four  months  of. . 
eisht  months  of . 


1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879, 


79,  first  seven  months  of 


Cases. 


Deaths. 


426 
846 

84 
192 
213 
262 


768 
281 

208 
28 
23 
13 

55 
20 
329 
220 
24 
24 
80 
301 
53 


162 

345 


22 


188 
91 

*• 

36 
7 

10 
7 

8- 
1 
62 
47 
8 
6 
21 
97 
27 


Eemarks. 


Only  for  July  to  Decemher,  1857. 
Of  these,  149'cases  and  53  deaths  in  Jan- 
uary. 


Of  these,  77  cases  and  18  deaths  in  Jan- 
nary,  Eebruary,  and  March. 

No  records  for  June,  September,  Octo- 
ber. 


No  cases  in  military  hospital. 


For  March,  April.  May,  June  only., 
No  records  for  January,  February, 
March,  and  September. 


In  addition,  212  cases  of  soldiers. 
In  addition,  299  cases  of  soldiers. 


^No  records. 


Comparison  of  this  table  >vith  Table  No.  4G  will  serve  to  indicate  the  years  of  grea* 

""In  mori  Tan  half  the  years  reported  the  disease  prevailed  in  every  month,  even  froi 
November  to  March,  and  throughout  the  winter  of  1857-'^8  with  severity. 

Mr  George  L.  Washington,  United  States  vice-consul  at  Matanzas  resident  thei 
since  1866,  Ind  to  the  courtesy  and  zeal  of  whom,  as  of  his  brother  at  Cardenas  mud 
was  due,  Reported  the  following  facts:  -During  my  residence  hei^,  yellow  fever  ha 
prevailed  every  summer.    The  worst  epidemics  in  the  bay,  l^nown  to  me,  were  in  180 
aM  in  1878.    in  some  vears  the  shipping  has  been  exempt.    In  18/8  the  shipping  su^l 
fered  severely,  but  in  1879,  to  August  11,  no  case  whatever  occurred  m  vessels  anchor 
here  except  on  several  arriving  fnfected  from  Havana.    Yellow  fever  is  supposed  t 
beTnd^genous  here,  but  I  have  noticed  that  the  first  cases  in  the  bay  are  ^^sually  fro 
Havanf,or  on  vessels  lying  near  those  from  Havana.  •  Native  residents  are  exemj 
from  the  disease,  but  natives  from  the  interior  have  been  "^f^cted  here. 

In  1879  yellow  fever  was  very  much  le^s  severe  m  Matanzas  than  in  18/8,  prpl^aL— 
becLise  there  were  fewer  unacclimated  inhabitants,  for  the  ^ 
in  Havana,  and  exceptionally  violent  in  Cardenas.  In 

the  following  indicate  the  comparatively  slight  prevalence  m  1^/9     At  La  Cosmop^ 
ita,  a  private  hospital,  the  yellow  fever  cases  and  deaths  ^^'^-l^'^" 
1876,  32  cases  and  10  deaths;  1877,  34  cases  and  10  deaths;  18/8,  119  cases  and  4t 
rlpaths-  eio-ht  months  of  1879,  5  cases  and  1  death.  ^  a 

The  gaSisoii  ^^^^^^^  consisted  in  1879  of  910  officers  and  soldiers,  for  the  mo 

part  ot^theTrst  battalion  of  the  regiment  "  Reuss."    As  the 

have  suffered  little  or  none  by  yellow  fever,  information  was  solicited  of  the  smgf 
and  the  following  facts  obtained  in  respect  to  682  of  the  910  : 
.52  had  served  in  Cuba  more  than  three  years. 

1.50  had  served  in  Cuba  three  years. 

180  had  served  in  Cuba  two  years. 

300  had  served  in  Cuba  less  than  one  year. 

682 

From  Tune  27  1878  to  Julv,  1879,  these  soldiers  had  been  stationed  in  Fort  Cabanas. 
n^Z^^a  fb^rSd  tw^l'v,,  „„;„U,s       there  had  229  cases  deaths  of  ycr 

low  iVver   Of  tin'  :ili'>vc  3(10  s(.l.li<T»,  n  Cuba  less  than  one  year,  all  had  been  in  to 
Ci^,a^J>s  atYeast  fourlosix,  .tl.s.    Evidently  there  .ve.-o  not  left  in  th.s  hattal.ono 
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as  preceding  facts  would  Lave  iustified  if^in     I  f /^^^^^^  of  yellow  fever,  as  many 

ci^in^Si-^iS^^^  n.stra.n,  . 

ally  that  residents  become  accrs?omeTlVnd?nS^^^^^  -^^^^i*- 

w»^:!j?tS;?^K='  I  received 

what  the  governor  Loneousl^  stated  w7s  TsZedl v  sZ'.""'  ^''^^  /"^^^^tion ;  hence, 
Xone  the  less,  he  did  assure  me  that  hiltaSZrof^^^^^^  Sna'^T^^^'  ^''"'^  ^"  ^ood  faith, 
only  two  to  three  cases  of  yellow  fever  "snrrni.?i.  •/'^^^^f?^'^^'^'''^  bad  thus  far  had 
in  stating  that  from  the  highesrsource  he^S 

little  or  no  yellow  fever  in  MatanzTs  in  1«79    Ai^^^^  t^ere  was 

"reliahle-  information,  ^ith,  nnfor  uu^^  literature  is  full  of  such 

Leaving  the  governor,  the  army  sur^!^^^^^^^ 
different  from  the  governorrwer^obt-ii^^        tI'  V  ^^"^^.^"'^  preceding  facts,  very 
I  inspected  the  tickets  of  five  loTdiers  dead  wi  th^  ? 

^^p^^^  sfssSS  hSS^I=^^ 

at  Matanzas,  and  testified  that  for  the  m^i  timl  '    """^  ^""l  ^"^"5^  ^^^^^  resident 


CHAPTER  LIV. 
MAYARI. 


^^^^^'o!'^r:'^^l^!^:^^^^^^^,^s  in  the  province  of  Cuba.  It 
live  miles  .so.nl,  of  the  harbor  ot  N  ne  a  j wC'  on  t  fe^^itn"       'I^^^e,  and  about 

very  few  admissions,  and  no  Sses  of  vol  W  f!^      ^       ^^-^^  ^^^^^s  ^^ere  were 

im~'7,  there  were  io  cases  of'^Tlo w  fever  altrol^^^^^^  '-^^      '^^''^^^  ^^'^'^ 

-  numerous.    Only  in  1872  and  Th^7w'.^^^^^^^  other  diseases 


^•ere  numerous.  Oul  v  in  1872  nii  1  i  ft~7wl  ^^^/^^"g'^  t^e  admissions  by  other  diseases 
1874,  the  worst  VC'ai    there  were   of  i^    ?  ^'""-^  "^^''^  y^l^o^  ^'ever.  In 

1877  there  were  onl  viz  cases  o7?hi-f.i       ^^^"^^f^oj^^  ''^7  for  yellow  fever,  while  in 
This  very  slight  prevalen^fof^'l^^^^    fcverT/r  IS^t^^lf^l''^''^^^^^  ^^^^ 
t  "s  year  the  disease  was  severe  in  HolmTf.^  tLI       ^  ""'^^J^  "^^^^  notable  because  in 
cities  of  note  nearest  to  MayarT  rna  at  &  and  Santiago  de  Cuba,,  the  three 

Mayari  i.sfrom50to80milef(Hstant  from  t^^^^  of  the  compass.  However, 

qnent  and  over  difficu"  wa'^on  rc?a^^^^        '  P^''^""''^'  ^^"^  communication  is  infre- 


CHAPTER  LV. 
MORON,  OR  SAN  NICOLAS  DE  MORON. 

ft  18  not  to  be  confounded  with  a  nrfro^fow^  ^'^  '"'^^'^  southwest  of  Mayari 

^vesMn  the  province  of  Sta  Clara.   ^  '''"'^  ^'^^^     t^e  north- 

•va^obt^iS'resllec/hf^^  ^  military  post.    No  information 

Table  No.  46  The^e  r-ov^r  ^..i '  !v  .  ''^  reported  m  the  military  hospital  statistics 
•ears,  there  wer^mfc^^I^^M; 'f^^^^  throve  of  ttftS 

876.  In  1871,  of  2,720  adm^Lfons  40Wer;  o?  P^^^^^^l^d  especially  in  1870,  1871, 
'nly4  cases  in  5, 14(5  admissions.     '  of  yellou^  fever,  while  in  1877  theri  were 
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C  PI  AFTER  LVI 


NUEVITAS. 


This  town,  said  to  have  been  first  settled  in  1513  but  to  have  been  of  little  conse- 
quence until  1819,  is  in  the  province  of  Puerto  Principe,  and  is  chiefly  of  importance 
because  the  seaport  of  Puerto  Principe,  the  largest  inland  city  of  Cuba.  With  this 
city  Nuevitas  is  connected  by  a  railroad  which  runs  southwest  to  a  distance  of  72.6 
kilometers,  or  45  miles.  A  steamship  line,  which  connects  Nuevitas  with  other  Cuban 
ports,  halts  at  this  place  at  least  three  times  a  month. 

Nuevitas  is  on  the  north  coast,  between  the  two  other  ports  of  entry,  Remedios  and 
Gibara,  and  is  located  on  the  west  bank  of  the  large  harbor  of  Nuevitas,  some  15  miles 
from  the  open  sea.  It  is  situated  on  a  sharply-inclined  plane,  so  that  from  its  water- 
front to  the  upper  town  an  elevation  of  about  130  feet  above  the  sea  is  reached.  Pe- 
zuela  reported,  in  18G6  :  ''The  soil  over  which  Nuevitas  is  built  is  in  part  rocky,  but 
more  generally  clayish  in  character,  so  that  some  streets  in  the  rainy  season  are  almost 
impassable.  The  climate  is  healthy,  although  during  the  prevalence  of  north  winds 
some  endemic  fevers  prevail,  and,  as  there  are  no  swamps  in  the  neighborhood,  their 
causation  can  only  be  attributed  to  the  existence  of  some  pits  dug  by  some  of  the  inhab- 
itants to  keep  water,  which  is  so  scarce  in  this  town  that  in  the  dry  season  a  pipe  sells 
at  $1." 

The  harbor  or  bay  is  described  as  the  second  one  in  size  in  Cuba,  some  57  square 
miles  in  extent,  and  Hazard  says  :  "The  entrance  to  this  superb  bay  forms  a  narrow 
canon  of  from  4  to  5^  miles  long,  forming  two  bays  within  its  limits,  one  properly 
called  Nuevitas,  and  the  other  Mayanabo,  into  each  of  Avhich  empty  two  rivers.  There 
are  some  prominent  islands  in  it,  known  as  Los  Ballenatos  (Young  Whales)."  The  har- 
bor of  Nuevitas  is  somewhat  circular,  about  6^  miles  in  diameter;  and  Mayanabo,  a 
projecting  northwestern  horn,  is  some  13  miles  long  and  3  miles  Avide.  The  harbor 
of  Nuevitas  is,  on  the  whole,  shallow,  though  a  harbor  of  the  first  class.  On  the  offi- 
cial charts  a  depth  of  17  feet  is  marked  nearly  one  mile  distant  from  the  town,  and  26 
feet  more  than  2  miles  distant,  so  that  foreign  vessels  must  anchor  far  from  the  town 
and  have  abundance  of  sea-room ;  hence  the  danger  of  infection  is  comparatively  slight 
It  is  worth  noting  that  the  harbor  of  Nuevitas  was  the  first  place  in  Cuba  visited  by 
Columbus,  on  October  28,  1492.  Of  the  14  Cuban  ports  of  entry,  Nuevitas  is  one  of 
those  of  least  importance  to  American  vessels. 

Two  official  reports  were  received  from  Nuevitas,  one  from  Mr.  J.  Sanchez,  United 
States  consular  agent,  and  the  other  through  the  Spanish  commission,  from  the  board 
of  health.    From  these  is  derived  much  of  the  following  infoririation. 

Table  No.  82. — Population. 


Census. 

Whites. 

Asiatics. 

Colored. 

Total. 

Xumber  of 
houses. 

1,816 
3,842 

392 

2,  208 

306 

40 

584 

4, 466 

543 

Although  the  above  report  for  1877  is  official,  still  a  second  report  stated  the  sum 
total  at  both  4,648  and  4,668. 

DEATHS. 

These  in  1878  were  reported  by  the  board  of  health  to  have  been  120  whites,  28  col- 
ored, and  148  total  population.  These  figures  yield  the  following  death-rates  for 
1878,  viz,  30.91  for  the  whites,  47.94  for  the  colored,  and  33.14  for  the  total  population. 


YELLOW  FKVER. 

Penuela,  in  1855,  reported  that  the  public  health  is  usually  good  at  Nuevitas  ;  that 
yellow  fever  occurs  exceptionally,  only  three  or  four  cases  annually ;  and  that  in  l»f)4 
there  was  only  one  case,  this  in  the  military  hospital.  Pezuela's  statistics.  Table  m 
47,  for  the  five  years  1855-'59,  report  an  annual  average  of  16  cases  in  the  civil,  andl.) 
cases  in  the  military  hospital.  The  military  hospital  statistics.  Table  No.  46,  cover 
twenty-two  years,  viz,  the  twelve  years  1851-'62  (1863-'68  hospital  closed),  and  tlie 
ten  years  1869-78.  Prior  to  1863  there  were  four  years  without  any  cases,  which  were 
not  numerous,  except  in  1852  and  in  1855-'56.    During  the  ten  years  1869-78,  there  were 
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auuually  from  1  to  202  cases,  the  disease  specially  prevailing  1869-73  and  1870-78 
only^a^^^^^^^^        '  '''''  ^''^—^  '^^^^  -  18^6  there  we?e  94  cases  hi 

Theboard  of  healtii  reported,  Septembers,  1879,  '^We  are  undetermined  whether 
yellowfever  is  indigenous  or  imported.    This  endeiiic  prevails  July  to  oXbeT  how 
^If^'.Lr  v"'"  after  these  months.    Four  cLes  hfve  occi^l 

this  year.  Few  cases  occur  m  private  practice.  Only  one  soldier  has  been  attacke 
this  year,  and  there  have  been  several  cases  in  the  marine  hospita  from  a  gunboat 
Ihe  adjacent  towns,  Baga  and  San  Miguel,  have  a  scanty  population,  and  thinatrves 
are  acclimated  Spaniards  living  there  are  not  now  having  yellow  ^e^er  although  th^^^ 
oca  hygiene  of  said  places  is  very  bad."  The  village  of  Baga  is  reported  t^C^e  hod 
ml^..  a  population  of  102;  it  is  located  about  Similes  sSutrot^Nuevitas  on  ^ 
southern  extremity  of  the  harbor;  from  it  a  raikoad  runs  5i  miles  sou  rto  the  inland 
village  of  San  Miguel,  whicli  had  in  1877  a  population  of  i;371  ^  ^ 

Mr.  Sanchez  reported  that  -  yellow  fever  prevails  annually,  July  to  November  as  an 
.  endemic.    It  is  believed  to  oe  indigenous  and  not  imported.    The  di^ase  is  biiht 
m  from  other  places,  but  is  not  contagious.    There  has  never  been  a  case  amon  "f  L 

"tT.'i'r^  -"V^"  ^'''^'^  «^  ^i^iti^g  i^f^cted  places     SpanLardf  a^e 

at  acked  here,  even  after  three  years'  residence.  "  There  are  many  unaccUmated 

aonco  of  tWvfi^^^^^^  ^'"'^^'^^  ^<"^  fever,  J<iTlfmj";,;. 

Lere  Jle  h  ™t  Tt^r^iw  V?"  "^f  T"^  ''''  tol2'AmericauTest?s  h~en 
tl,pn,    T     ti'  ^        i    ,  ^'^^      ^'^^"''^  "ase  of  yellow  fever  on  board  anv  of 

™m,n.rT,^!  thermometer  does  not  range  here  in  the  shade  over  85°  to  90°  F  but  th^s 


CHAPTER  LVII. 
PALMA  SORIANO. 


of  C^iibf  wii'ir-"^  village,  which  in  1862  had  a  population  of  214,  is  in  the  province 

^:i::lToi\Li  hi^h^^^^oTayri^"'  ^^^'^^  ^-^-^^    -^^'^-^^  «^  ^~ 

lipTafSsti^cs^Ta^^^^  P^"^^/  T^P'  ^«  '^'^'^'^^  -  the  military 

nr^f^  r>rl  ^/^"^"C8,  lablo  No.  46.    These  statistics  cover  only  the  five  venr-s  '7ft 

ofyeZneTerTnl^^^^^^^ 

one  casTof  yellor?c?vr  ;     In  V^^^^^  ^V^^^  ^^"^'^  ^^^^  ^'^^^  admissions,  without 

Cuba.         ^  ^  '  ^^'^  ^''^'^''^  ^^^^1'  ™  specially  severe  in  the  city  of 


CHAPTER  LVII  I, 
PINAR  DEL  RIO. 
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side  and  summit  of  a  Mil  about  20  meters,  or  66  feet,  liigb,  tlie  altitude  above  tbc  sea 
beiuo-  50  meters,  or  160  feet.  In  tbis  district  tbere  are  no  ports  of  entry  nor  any  man- ; 
time'^towns— only  sbipping  piers,  wbere  travelers  remain  a  very  sbort  time  Hence, 
reports  tbe  board  of  bealtb,  'Hbere  bas  never  been  a  case  of  yellow  fever  m  tbo  mari- 
time border  of  tbis  district,  wliicb  is  low,  marsby,  covered  witb  mangroves,  and  uniri- 
babitable." 

POPULATIOX. 

In  1862  tbere  were  2,000  wbitos,  1,088  colored,  or  a  total  population  of  3,088.  This 
number  is  reported  to  bavc  been  in  1877  about  5,000.  Tbe  annual  mortality  is  un- 
known. 

YELLOW  FEVER. 

Penuela  reported,  in  1854,  "In  tbe  town  of  Pinar  del  Rio  yellow  fever  occurs  as  a 
sporadic  disease,  and  in  1853  tbere  were  six  cases  in  tbe  garrison  and  four  among  citi- 
zens All  bad  recently  arrived  from  Spain.  Five  died,  and  two  were  attacked  while 
en  route  from  Havana."  He  also  refers  to  the  prevalence  of  the  disease  m  1853  and 
1854  at  Consolacion  del  Sur,  an  inland  town  about  30  miles  east  of  Pmar  del  Kio,  on 

*^pIznela's?tS^^  for  the  five  years  1855-'59,  Table  No.  47,  report  an  annual  aver- 
aoe  of  17  cases  in  the  civil  and  of  89  cases  in  the  military  hospital. 

"The  military  hospital  statistics,  Table  No.  46,  report  only  the  nineteen  years,  ISol- 
1869  Durinn-  five  of  these  nineteen  years  there  were  no  cases;  during  eight  other 
vears  there  were  only  from  1  to  7  cases  ;  and  there  was  no  notable  prevalence  of  the 
flLease  excepr^^^^^^^  tbe  years  1854,  1857,  1859  (severest),  and  1869.  In  1858,  of  826 
admissions,  there  were  no  cases  of  yellow  fever;  but  there  were  96  cases  of  4o4  admis- 

'''DiVArlumosa  (pp.  68-70,  vol.  1,  1875,  Cronica  Medico-Quirurgica  de  la  Habana) 
published  a  report  respecting  tbe  region  of  country  about  Pmar  del  Rio  to  the  follow- 
incr  effect :  In  the  lowlands  near  the  sea-coast  iutermittents  prevail,  and  bilious  lever, 
dv'^senterv  and  entero-colitis  occur  in  the  summer.  In  this  section  tubercular,  scrotu- 
lous  and  rheumatic  diseases  are  rare,  phthisis  very  rare.  There  are  no  large  cities; 
Pinar  del  Rio  is  the  largest  town,  and  next  m  size  is  Consolacion  del  Sur,  while  all 
other  towns  are  quite  small.  Hence  there  is  no  aggregation  or  density  of  population 
to  explain  tbe  causation  of  disease.  The  great  sociability  of  the  People,  and  the 
rapidity  and  frequency  of  their  intercourse  on  horseback,  are  'sufficient  to  transmit 
the  different  contagious  diseases,  such  as  small-pox,  measles  yellow  fever,  and  diphthe- 
ria, none  of  Avhich  are  endemic  in  this  section  of  country. 

The  board  of  health  reported  in  1879,  through  the  Spanish  Commission  as  follows. 
"Yellow  fever  rarely  shows  itself  here,  and  no  data  exist  respecting  past  epidemics. 
Not  a  single  authentic  case  has  ever  developed  spontaneously  in  this  town  or  district. 
The  first  Sases  always  proceed  from  visits  paid  by  persons,  shortly  before  their  attacks, 
f  o  infected  places.  While  not  endemic,  tbe  disease  bas  m  some  summers  occurred  as 
an  epidemic,  imported  from  an  infected  place.  In  no  one  of  our  epidemics  have  the 
deaths  exceeded  20  inhabitants.  Not  more  than  25  immigrants  settle  here  per 
and  as  epidemics  have  only  occurred  every  four  to  five  years,  not  more  than  100  mhab- 
Hants  are  exposed.  We  have  never  heard  of  any  native  having  been  attacked,  and 
negroes  do  not  have  the  disease,  althougb  living  in  the  worst  hygienic  conditions 

-  Every  epidemic  has  always  commenced  with  persons  arriving  from  an  infected 
place,  those  attacked  have  always  been  foreigners,  and  if  ^1^^^^ ^^^^^ 
dents  avoided  contact  with  infected  persons,  they  would  escape  the  disease,  for,  it 

""'7.^^^'::^^^^^^^^^^  l^ere  since  1869  until  tMs  year  when  -h^^^^^ 

400  soldiers.  To  August  31,  1879,  there  have  been  7  deaths  by  yellow  fever,  4  soldiers 
and  3  c  vTlians.  The  first  case  was  attacked  on  July  24.  None  were  i^^^/ Cub  . 
HTuT  all  came  from  Havana.  Thus  far,  residents  have  escaped,  and  as  the  hospital  is 
locited  on  the  hSbest  ground  to  the  west  of  the  town,  it  is  probable  that  the  disease 
will  be  limited  to  the  recently-arrived  soldiers.  ,  „ v. i oi  T?ini  suffer 

' '  At  present  none  of  tbe  towns  of  the  Vuelta  Abajo  [province  of  Pinar  del  Rio]  suiter 
from  yellow  fever,  which  is  an  extremely  rare,  if  not  unknown,  disease.  .  , 

'??)n  December  25,  1868,  the  thermometer  here  descended  to  the  very  exceptronal 
point  of  lOo  C.  (50°  F.) ;  in  all  subsequent  winters  the  extremes  have  been  14  -lb  t; 
5^20-60  80F  )  During  summer,  in  well  ventilated  rooms  and  in  the  shade  the  ex- 
treme temperature  is  33o  C.  (91.4o  f.)  ;  but  this  maximum  is  reached  only  in  July^ 

As  seen,  Pinar  del  Rio  has  little  yellow  fever,  and  little,  as  well  as  difficult,  commer 
cial  intercourse  with  Havana  or  other  infected  place. 
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CHAPTER  LIX. 
PUERTO  PADRE. 

No  inhabited  place  by  this  name  has  been  found.  The  harbor  of  Puerto  del  Padre 
is  on  the  north  coast,  between  Nuevitas  and  Gibara,  and  is  one  of  the  largest  and 
best  harbors  in  Cuba.  There  are  no  towns  of  any  size,  nor  any  port  of  entry,  on  this 
harbor.  No  information  was  received  respecting  it  except  as  reported  in  the  military 
hospital  statistics  (Table  No.  46),  which  indicate  the  existence  of  an  encampment  on 
this  harbor  during  the  five  years  1874  to  1878,  when  there  were,  of  5,554  admissions  to 
the  military  hospital,  only  8  cases  of  yellow  fever,  3  in  1875  and  5  in  1876. 


CHAPTER  LX. 
PUERTO  PRINCIPE. 

This  city,  founded  in  1515,  is  in  the  province  of  Puerto  Principe,  and  was  lono-  the 
second  city  m  size  in  Cuba.  By  the  census  of  1877  it  now  ranks  after  Havana'' and 
Cuba,  having,  however,  only  156  less  population  than  the  latter.  It  is  further  inland 
than  an^'q^lace  of  note  m  the  island,  being  about  35  miles  from  the  northern,  and  45 
miles  from  the  southern  coast.  A  railroad  connects  it  with  its  sea-port,  Nuevitas  45 
miles  northeast ;  45  miles  south  of  it  is  the  port  of  entrv,  Santa  Cruz,  but  the  com- 
munication therewith  is  over  a  difficult  wagon-road. 

Pezuela  states  that  this  city  is  located  on  a  broad,  sandy  savannah,  at  considerable 
elevation  above  the  sea ;  and  Hazard  describes  it  as  the  quaintest,  most  antiquated 
town  in  Cuba,  a  rehc  ot  the  middle  ages,  having  narrow,  tortuous  streets,  many  being 
unpaved  and  without  sidewalks.  It  is  situated  in  the  heart  of  the  grazing  and  cattle- 
raismg  country,  from  which  business  it  derives  its  importance.  Puerto  Principe  has 
no  mountains  to  cut  oS  the  sea  breezes. 


rOPULATIOX. 


population  was  24,034,  in  1862  it  was  30,585  (whites  18,216,  colored  12,371) 
and  m  18/7  it  was  40,679.  '  ^> 

Although  special  reports  from  this  important  city  were  solicited,  none  were  received 
due  probably  to  the  insurrectionary  excitement  then  prevailing  in  this  section. 

?  Havana  well-informed  physicians,  as  well  as  non-professional  residents,  asserted 
that  Puerto  Principe  had  never  suffered  with  yellow  fever,  because  of  its  elevated 
salubrious  location  and  distance  from  the  sea,  until  the  insurrection  of  1868-1878' 
How  great  an  error  this  was  will  now  be  shown. 

Pezuela's  statistics  for  the  five  years  1855-1859  (Table  No.  47),  report  an  annual 
average  of  203  cases  m  the  civil,  and  of  237  cases  in  the  militarv  hospital.  The  militarv 
hospital  statistics  (Table  No.  46)  cover  the  twenty-eight  years,  1851-1878,  and  report 
some  cases  ot  the  disease  every  year,  except  one,  1866,  when  there  was  less  of  the  dis- 
ease throughout  Cuba  than  m  any  year  reported.  During  nine  other  years  there 
i'u"n^  .^u-  cases.  There  was  considerable  prevalence  of  the  disease  in  1851, 
^^'nn^^^/^!'^.^^'^^^^^^^'  1869-1874,  and  1876-77.  In  1864  there  were  only  8 
cases  in  4,103  admissions,  while  in  1865  there  were  739  cases  in  3,613  admissions. 


CHAPTER  LXI 
REGLA. 


shoie  orthe\orW  .n^         n  l«cat^d  on  the  eastern 

ThL  inl  ^  1  '  f"*^  .tl'^ect^.r  opposite  to  the  central  part  of  the  city  of  Havana 
Ld  is  tr™^^^^  P^^"^'  1'^^^  or  three-fifths  of  a  mile  wide 

\Vhi  .  iTn/iU      V'"^  If  steam-ferries  which  run  several  times  every  hour 

wnue  dll  of  the  western  shore  of  the  harbor,  as  also  a  part  of  the  northern  sea-shore 
L^T^'f  by  Havana,  the  eastern  shore  of  the  harbor,  much  more  ex^e^si^^^^^^^ 
rnv    ''J^V^'^.'^^^P  indentations  made  in  it,  by  what  are  called  thr^'ensenS"  or 
coves  of  Marimelena  and  of  Guasabacoa,  is  occupied  in  only  smaU  part,  and  by  thi  two 
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settlements  of  Casa  Blanca  aud  of  Regla.  These  are  separated  by  the  bay  of  Marime- 
lena,  about  three-fifths  of  a  mile  wide.  Casa  Blanca.  nearest  the  harbor's  entrance, 
is  one  of  the  wards  of  Havana,  as  Regla  Avas  for  along  time  ;  hence,  the  popnlatiou  and 
deaths  of  Regla  have  in  the  past  been  included  in  those  of  Havana.  But,  for  some 
years  now,  Regla  has  been  separated  from  Havana,  and  therefore  must  be  so  considered. 

Built  upon  a  slope,  the  natural  drainage  is  good  ;  however,  art  has  aided  nature  so 
little  that  the  drainage  cannot  be  said  to  be  good.  The  town  has  a  dilapidated,  un- 
cared  for  and  filthy  appearance.  Built  on  a  tongue  of  land  projecting  between  the  coves 
oJf  Marimelena  and  Guasabacoa,  it  is  very  near  to  their  shores  of  mangrove  marshes, 
which  are  very  extensive  around  the  bay  of  Marimelena.  Hence,  Regla  is  much  ex- 
posed to  malaria.  In  Regla,  itself,  is  a  much-used,  and,  in  a  sanitary  point  of  view,  a 
very  badly-located  depot  for  ballast.  There  are,  in  all,  some  five  different  depots  for 
ballast  located  along  the  eastern  shore  of  the  harbor  of  Havana,  none  of  which  should 
be  regarded  with  so  much  suspicion  as  the  much-used  one  at  Regla,  and  the  one,  now 
little  used,  at  Casa  Blanca. 

POPULATION, 

The  population  was  '-'about  2,0U0"  in  1812;  5,693  in  1827;  and  about  9,000  in  1862. 
Census  of  1877 :  white,  8,983;  colored,  2,048 ;  total,  11,031. 

The  uuacclimated  population  is  small,  and,  so  far  as  yellow  fever  is  concerned, 
Regla  is  a  part  of,  and  in  no  wise  better  off  than  Havana.  The  following  statistics 
pro\^e  that  its  general  sanitary  condition  is  even  worse  than  that  of  Havana,  as  a' 
whole,  probably  illustrating  the  condition  of  some  of  the  worst  wards  in  Havana. 

Table  No.  83. — Morlallty  hy  diseases  in  Regla,  in  1878  awd  1879,  ly  Dr.  A.  G.^el  Valle. 


Diseases. 


Alcoliolisra  

Anthrax  

Ceret)ral  diseases 

Diarrhoea  

Dysentery  

Diphtheiia  

Eclampsia  

Fevers : 

Bilious  

Paludal  

Typhoid  

Yellow*  . 

Heart  disease  

Hepatic  disease  . . 


1878. 

1879. 

Diseases. 

1878. 

1879. 

2 

1 

1 

0 

1 

0 

Meningitis  

16 

13 

8 

19 

Phthisis  

98 

102 

36 

27 

16 

18 

2 

1 

126 

.56 

1 

1 

Tetanus  

4 

5 

7 

11 

Tetanus,  infant  

27 

21 

1 
39 

4 

95 

91 

12 

Totals  

553 

464 

9 

24 

9 
17 

Whites  and  Asiatics  

418 

339 

20 

26 

Colored  

135 

125 

20 

30 

*"June  16,  1878,  Dr.  Lluria  certified  the  death  by  yellow  fever  of  a  child  three  years  old  born  in\ 
Havana." 

As  above  shown,  phthisis,  small-pox,  and  malarial  fevers  are  the  worst  enemies  of 
Regla's  native  popnlatiou.  Negroes  are  especially  liable  to  the  two  former;  hence, 
probably,  their  high  death-rate. 

DEATH-RATES. 


1878 
1879 


White. 


46. 52 
37. 73 


Colored. 


65.91 
61.  03 


Total. 


50. 13  ' 
42.06 


CHAPTER  LXII. 
REMEDIOS. 


This  town,  founded  in  1515,  is  in  the  province  of  Santa  Clara.  It  is  on  the  north- 
ern coast,  8.5  kilometers  or  5^  miles  from  its  sea-port,  Caibarien.  A  railroad,  destined 
for  Sancti  Spiritus,  is  completed  from  Caibarien  via  Remedios,  some  28  miles  south- 
west, to  San  Andres.    Remedios  is  elevated  60  feet  above  the  sea. 

Reports  were  received  from  Dr.  P.  de  Elizalde  and  from  the  mayoralty,  through  the 
Spanish  Commission.  From  these  the  following  information  is  for  the  most  part 
derived. 
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Table  No.  8i.— Population. 


Census  of— 

Whites. 

Asiatics. 

Colored. 

Total, 

Number  of 
iiouses. 

1862   

4,  800 
8,547 

2,  837 

3,  405 

7,  637 
12,  452 

187?  

500 

1, 158 

While  the  above  census  for  1877  is  given  in  an  official  manuscript  report,  yet  two 
other  totals  were  reported  instead  of  12,452,  viz,  13,292  and  13,930.  '  ^ 

Table  No.  85. — Deaths  of  civilians. 


In  town. 

In 
country. 

Total. 

Number  by 
yellow  fe- 
ver. 

m%  

151 

22 

748 

First  six  months  of  1879  

597 
204 

5 

1 

DEATH-RATE. 


As  the  data  reported  for  the  population  are  discrepant,  and  tliose  for  deaths  are  con- 
Insmg  as  to  country  and  town,  no  exact  estimate  caJi  be  made.  However  Dr  EHzalde 
reports  the  annual  death-rate  to  be  -  about  50."  and  the  mayoraltyTrCbab  v  the 
that ''no  contagious  diseases  have  occurred."  txcc^tu  laies 

YELLOW  FEVER. 

Pefiuela  reported,  in  1854,  ^  During  the  seven  years  I  have  practiced  in  this  town  T 

The  military  hospital  statistics.  Table  No.  46,  cover  the  twenty-eiirht  vears  18^1  '7ft 
and  report  no  cases  of  yellow  fever  in  fourteen  of  these  twentTe  fht  yeafs  and  the 
^  8t  cases  reported  were  n  1857.  However,  the  mayoralty  report  states  spermca^^^ 
?enlloVlZT  P^^^'^t^  f         ^^'^  '^'''^^  among^the  soldiers X  we^e 

tSl        ^'^l^'^'      T^^.^  ^«      acclimated.    According  to  the  military  hosnital  stl 

?han  its  sea  S  Ca  h'nifon '  wT'  ]^-^'  T^'^  ^"l^nd  town  has  apparently  suffered  more 
vaA^LraTso^t^^et  oS  J^o^r^s^ana^^  ^^^^^^  ^^^^^ 

but  thaT1??fn  -t^'n"         "  -X^^^^  ^'e^er  is  believed  to  be  indigenous  here 

ow  herVLr;  ai3]^  V'""''  1^'^  unacclimated  persons 

eZr  Th^orllZ^^^^^  in  18  8  only  five  civilians  and  four  soldiers  died  here  of  yellow 
Tck  conntrv^'  f^"^^'^  attacked  especially  the  native  Cuban  refugees  from  the 

Ss  beHlwd  to  bp  .TnlT.^'i^'^'^^'^Vl""  *^^^^P<^       Caibarien,  and 

•rDecember  24,^1^^^^^^        ""^'^^"^  P^^^^"  ^^^^^  occurred'here 

ndi' enous""  Wo^^'^fe  twenty-two  years  experience,  reported  :  -  Yellow  fever  is 
0  persons     SVs  of    IW  f  ''''''"^^  '^""'^'^  "^^acclimated  is  probably  40  to 

a  1869  were  naHvo  ^.d.nnr  I'lTf  7^'^     ^^'^  "^^j^^i*^  «f  ^h^^^  attacked 

ior  and  unfnfecte^  townf '  ^ff"f    ^^^^.'i^^  insurrection  from  inte- 

ersons  no"accbmntp?l  n^^^^  Excepting  C.ibarien,  the  other  towns  are  inhabited  by 
:  ^  rSurtl  to  sZn^^^^^^^  ?h^f  ?hHr'^^  ^'^^\^-  ^«  ^^'^  never  visits  them^ 

reduce  the  dUa^»  exemption  is  due  to  absence  of  the  causes  whici 


CHAPTER  LXIII. 
'  SAGUA,  OR  SAGUA  LA  GRANDE. 

Jort'oTentJ?  sin''ce'l84Tth^.'tp?V,*  •  ^^^^'-^  Clara.  Although 

i  Cuban  pons  of  entrv^M^  nn  ^^^^  American  commerce  among  the 

a-coas?,  rn7i?oin  I  J^oV nnrt       r  kilometers,  or  10  miles,  from  the  northern 

.t^t^ami  irom  its  sea-port,  Isabela  de  Sagua.    Isabela  is  at  the  mouth  of  the 


H.  Ex.  8  19 
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river  Sagua,  on  the  west  bank  of  wliicli  the  town  of  Sagua  is  located.  It  is  about  9( 
miles  east  of  Cardenas.  ^       i       •  i     i      tj  ^.v 

The  sea-port  has  no  inclosed  harbor,  but  a  roadstead  protected  by  islands.  13y  th( 
chart  this  roadstead  is  so  shallow  that  its  greatest  depth  is  15  feet,  and  this  depth  it 
not  nearer  the  shore  than  2i  miles,  while  a  depth  of  18  feet  is  not  found  until  6  railes 
distant  from  the  mainland  beyond  the  islands  which  guard  the  roadstead.  Hence,  th( 
anchorat'-e  ground  must  be  so  distant  that  ships  there  run  little  danger  of  miection. 

A  railroad,  opened  in  1858,  runs  from  Concha,  or  Isabela,  at  the  month  of  tne  rivei 
Sacrua,  via  the  town  of  Sagua,  10  miles  south,  to  the  inland  town  of  Santo  Domiugo 
49  kilometers,  or  29i  miles,  distant.  This  branch  to  Santo  Domingo  hnks  Sagua  to  th( 
Cuban  main  trunk  line,  and  thereby  with  Havana,  Matanzas,  Cardenas,  and  Cienlue 
gos  ;  the  distance  by  rail  being  279  kilometers,  or  174  miles,  to  Havana,  and  south  t( 
Cienfuegos  108  kilometers,  or  67  miles.  -,    .  ,  ^  -i  • 

Pezuela  states  that  Sagua  is  a  healthy  place,  except  that  malarial  fevers  prevail  n 
the  rainy  season.  Reports  were  received  from  Mr.  J.  F.  Swords,  United  States  consu 
lar  asent,  from  Dr.  Nicolas  de  la  Pena,  to  whom  special  thanks  are  due,  and,  througl 
the  Spanish  Commission,  from  the  board  of  health.  From  these  sources  most  of  th. 
following  facts  were  obtained. 

Table  No.  86.— Population. 


Census  of— 

Whites. 

Colored. 

Total. 

Number  o 
houses. 

5,  833 

3, 799 

463 
9,  632 
18,  553 

8 

72,  648 

5,  905 

Of  the  12,648  whites  in  1877,  there  were  2,153  Chinese,  or  Asiatics. 

Table  No.  87. — Baptisms  or  births. 


Tears. 

Whites. 

Colored. 

Total. 

429 

359 
354 

202 
224 
210 

63 
58 
56 

DEATHS. 

Table  No.  88.— Mortality  statistics  of  Sag^ua^for  the  23f  years,  January,  1856,  to  NovemU. 


Years. 


1856  - 

1857  . 

1858  . 

1859  . 

1860  . 

1861  . 

1862  . 

1863  . 

1864  . 

1:865 
1866  . 
1867 


223 
212 
304 
146 
159 
204 
87 
127 
122 
134 
14J 
172 


103 
127 
104 
70 
111 
112 
87 
99 
84 
118 
122 


339 
341 
407 
217 
271 
320 
187 
238 
219 
273 
297 
304 


Tears. 


1868   

1869   

1870   

1871  

1872   

1873   

1874   

1875   

1876   

1877   

1878   

rirst  ten  months  1879 


Whites. 

Asiatics. 

Colored. 

376 

126 

288 

270 

37 

185 

471 

122 

434 

438 

44 

248 

173 

41 

124 

227 

74 

160 

200 

72 

172 

250 

73 

173 

758 

95 

348 

570 

.  92 

224 

422 

96 

173 

209 

82 

144 

1,02 

7:i 
31' 
4( 
44 
41 
1,21 
8f 


Table  No.  89.— Death-rates. 


Annual  average  of  three  years. 


1861-'G2-'63 
1876-'77-'78. 


Whites. 


25.  54 
53.  06 


Colored. 


Total. 
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Separating  the  Asiatics  from  the  whites  for  the  years  1876-'77-'78,  the  white  death- 
rate  was  5o.Go,  and  the  death-rate  of  Chinese  43.60.  However,  the  above  data  show 
that  this  excessive  death-rate  of  the  whites  was  not  usual. 


YELLOW  FEVER. 


Pezuela  s  statistics  for  the  five  years,  1855-'59,  Table  No.  47,  report  an  annual  avera«-e 
of  43  cases  ot  yellow  fever  in  the  civil  and  16  cases  in  the  military  hospital 

The  military  hospital  statistics,  Table  No.  46,  cover  nineteen  years,  viz,  the  fifteen 
years  l8ol-lc6o,  and  the  four  years  1869-1872.  No  cases  are  reported  durino-  eio-ht 
of  these  nineteen  years,  and  no  case  until  1855,  when  only  one  case  occurred.  DurTn^r 
seven  other  ot  the  nineteen  years  the  cases  ranged  from  1  to  10.  Thus  onlv  four  of 
the  nineteen  yeais  1856,  1858,  1860,  and  1861,  sufiered  at  all  seriously,  and  in  the  worst 
ol  these  years,  1831,  there  were  only  32  cases  in  130  soldiers  admitted  for  all  diseases 

Apparently  yellow  fever  did  not  begin  in  Sagua  until  the  railroad,  completed  as 
alleged  m  18o8,  approached  it.  ;  » 

Dr.  Nicolas  de  la  Peua,  medical  director  of  the  civil  and  military  hospital,  kindly 
forwarded  the  following  data :  ^       i      j  j 

Table  No.  90. 


Years. 

Civil  hospital. 

Military  hospital. 

All  diseases. 

Yellow  fever. 

All  diseases. 

Yellow  fever. 

Admitted. 

Died. 

Admitted. 

Died. 

Admitted. 

Died. 

Admitted. 

Died. 

1876  

1877  

1878   

To  September  18,  1879. 

832 
930 
713 
461 

127 
104 
92 
61 

22 
20 
15 
0 

6 
4 
6 
0 

2,  893 
2,718 
248 
108 

187 
135 
11 
0 

124 
63 
4 
0 

80 
38 
3 
0 

Dr.  de  la  Peiia  further  reported  that  the  town,  its  suburbs,  and  its  sea-port  were 
never  healthier  than  m  1879,  there  being  no  sickness  other  than  of  chronic  diseases 
aiK  the  usual  malarial  fevers,  with  few  cases  of  these,  although  there  are  now  200 
soldiers  here  in  rather  limited  quarters. 

The  board  of  health  reported  that  ''from  July  to  October  the  yellow  fever  prevails 
m  every  year  at  both  Sagua  and  at  its  sea-port,  Isabela;  that  it  is  endemic  in  these 
places;  that  there  are  always  here  a  number  of  unacclimated  persons :  that  the  aver- 
age^annual  temperature  is  24°  Reaumur  (86°  F.) ;  and  that  frost  occurred  on  December 

Mr  Swords  reported  :  ''Yellow  fever  has  always  been  imported  to  this  place  from 
W^^Z  ^^^'^^  n^*^  ^^^V       epidemic  for  seven  years  nor  death  of  any  native  resi- 

S  '^nn  1  ;pacclimated  number  about  450,  viz,  50  transient  non-resident  citizens, 
and  400  soldiers  changing  station.  The  medical  officers  of  this  port  have  heard  of 
only  one  case  of  yellow  fever  this  year,  a  death  on  board  of  a  British  bi-ig,  the  Vigilant, 
before  entering  this  harbor.  The  surrounding  inland  towns,  Santa  Clara,  Santo  Do- 
mingo Cruces,  and  Cifuentes,  are  equally  as  liable  to  yellow  fever  as  is  Saffua." 
f.Sli  f^T^Sn  '7.^^.' ^''''^  ^^''^^''^  ^'  McGilvery  did  arrive  infected  with  yellow 
ie\er  at  Philadelphia,  having  sailed  from  Sagua  on  September  22;  but  this  bark  had 
Matanzas  from  August  19  to  22.  It  was  reported  that  the  shipping  at 
bagua  was  never  infected.  This  report  was  sufficiently  general  and  positive  to  indi- 
ca»,  at  least,  that  vessels  at  Sagua  were  rarely  infected. 


CHAPTER  LXIV. 
SAN  ANTONIO  DE  LOS  BANCS. 


inllml  tnf '    1  '^i*''^  Province  of  Havana  can  be  traced  to  1784.    It  is  an 

H  a I  nnf  i"""^  12  miles  froni  the  northern,  and  15  from  the  southern  sea-coast.  It 
Hatro  /  r-""  ''•'^"''^^'^••^^  Havana,  and  is  on  the  railroad,  opened  in  1849,  from 
fml  tn?f!^  P     ""'^  ^\^^'  ground,  which  is  the  watershed  for  both  the  north 

dkect  vT  Jlie  friguanabo  river  waters  this  locality,  permeates  the  soil  in  all 
uu-ections,  keeps  the  climate  very  humid,  and  probably  contributes  malaria. 
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POPULATION  AND  DEATHS. 

The  census  of  1862  states  that  the  population  of  the  town  was  4,247,  and  the  number 
of  houses  961.  The  census  of  1877  reported  the  population  of  the  jurisdiction  or 
municipality  to  have  been  10,098.  The  mayor  reported,  through  the  Spanish  commission, 
Auo-nst,  1879,  that  the  population  of  San  Antonio  and  the  adjacent  country  was  about 
9  000  of  the  town  about  4,000  to  4,500,  and  that  the  annual  deaths  were  about  300, 
data 'too  indefinite  for  the  estimation  of  death-rates.  However,  according  to  the 
official  report  of  deaths  by  the  n)ayor  the  death-rate  would  be  somewhere  from  33.3 
to  66,6  per  1,000  population. 

YELLOW  FEVER. 

Pezuela's  statistics,  Table  No.  47,  for  the  five  years  1855-'59  report  an  annual  average  of 
13  cases  in  the  civil  and  18  in  the  military  hospital.  loriiu-rn  a 

The  military  hospital  statistics.  Table  No.  46,  cover  the  twenty  years  1851-1870,  and 
report  no  cases  during  six  of  these  twenty  years.  During  seven  other  years  the  cases 
ram'-ed  from  2  to  14,  and  the  cases  were  not  numerous  except  m  18o4,  18Db,  l«o7,  ana 
186f  '62  '63,  '64.    It  was  worse  in  1854  than  in  any  other  of  the  twenty  years. 

The  mayor's  report  states  that  "  though  fatal  cases  have  occurred  here  since  1854, 
these  have  always  been  of  Spaniards.  The  disease  has  never  been  as  severe  as  m  18o4. 
From  20  to  30  uiiacclimated  persons  are  habitually  here.  All  adjacent  places  are  Lke 
San  Antonio  as  to  yellow  fever." 


CHAPTER  LXV. 


1 


SAN  CRISTOBAL. 

This  inland  town  is  in  the  province  of  Pinar  del  Rio,  about  midway  the  northern  and 
southern  coast,  and  about  17  miles  distant  therefrom  It  is  about  50  miles  southwest 
of  Havana,  and  on  the  railroad  destined  for  Pinar  del  Rio.  It  is  reported  to  possess  a 
dry,  elevated,  and  healthy  location,  and  to  have  had  a  population  of  l,5ol  in  18/7. 
No  nformation  was  obtained  of  this  place,  except  that  reported  m  Pezuela's  statistics 
Table  No.  47,  which  report,  for  the  five  years  1855-'59,  an  annual  average  of  only  2 
cases  of  yellow  fever  in  the  civil  hospital. 


CHAPTER  LXVI. 
SANCTI  SPIRITUS. 

This  city,  one  of  the  oldest  in  Cuba,  having  been  founded  in  1514,  is  in  the  Province 
of  Santa  Clara.  It  is  about  40  miles  from  the  northern  and  20  from  the  southern  sea- 
cLst  and  some  50  miles  southeast  of  Villa  Clara,  the  extreme  eastern  point  to  which 
?he  Cuban  main  trunk  railroad  line  has  been  completed.  Its  sea-ports  are  Zaza  or  Sasa, 
Tocatedonthe  river  Zaza,  a  few  miles  from  its  mouth,  and  navigable  to  the  town,  and 
Las  Tunas  on  the  southern  coast.  Sancti  Spiritus  is  united  t^  these  towns,  directly 
south  of  it,  by  a  railroad  about  25  miles  in  length  from  the  city  to  the  village  of  Las 

'^ThTinformttion  obtained  of  Sancti  Spritus  is  due  to  the  most  laborious  and  admir- 
able  report,  voluntarily  presented  to  the  American  commission,  by  any  one  person. 
This  report  was  signed  by  a  veteran  in  the  medical  profession.  Dr.  Sebastian  F.  L. 
Cuervo  y  Alvarez,  a  graduate  of  Cadiz  and  of  Madrid,  who  has  served  m  both  the 
Spanish  navy  and  army,  has  received  many  decorations  and  honors  from  his  country, 
&as  for  Lme  years^in  charge  of  the  military  and  civil  hospital  at  Sancti  SpiriJ^s. 
The  following  information,  except  where  otherwise  stated,  has  been  extracted  fromDr. 
Cuervo's  lengthy  and  very  valuable  report.    ^  ,      ,  t        -u-  -u  a^^o  r;i  mnps 

Sancti  Spi?itiis  is  situated  on  both  banks  of  the  river  Yayabo,  wjich  flows  5i  miles 
to  eZty  inlo  the  Zaza  at  a  point  about  20  miles  from  the  sea.  The  fa-port  is  Las 
Tunas  de  Zaza.  The  streets  of  this  city  are  generally  narrow  and  tortnous,  and  the 
elevation  is  47.5  meters,  or  156  feet. 

Table  No.  91 —Population. 


Census  of — 

Whites. 

Asiatics. 

Colored. 

Total. 

Number  of 
houses. 

5, 219 
7,  293 
18,  342 

4,183 
6,  045 
1,194 

9,  402 
13, 33"! 
24,  428 

2,092 

4,  892 
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Table  No.  92.— Deaths  of  civilians,  10  years  1869-1878. 


_ 

xears. 

<S) 

o 
"o 

"ci 

Tears. 

o 

<V 

o 
.  H 

o 

"o 
H 

1869  

1870  

1,  347 
4,  836 
732 
725 
368 
348 

576 
1,  838 
375 
253 
188 
173 

1,923 
6,674 
1,107 
978 
556 
521 

1875  

714 
715 
572 
658 

236 
325 
277 
204 

950 
1,  040 
849 
862 

1871  

1876  

1872  

1877  

1873  

1878  

1874  

Total  of  10  years... 

 ::jz: 

11,  015 

4,445 

15,  460 

DEATH-RATES. 


DISEASES. 

malignant  type  prevail."  i^Ainy  season  some  tevers  of  a  non- 

YELLOW  FEVER. 

hospital  statTstdcs  elsewhere  piTbfehed  ^^      """P^"^""  ''''''''  """^'T 

ir^^x^^^'  '^-p^-' 

not  exceed  50  to  100    Dnrinl  ,he^^^^^^^^  uuacchmated  popniation  does 

vailed  in  September,  1858  Au°  ^st  1875  ami   iTiv  YsT^fi  <''««'''«';/l'f  i^^Hy  Pre- 

born  civilians  and  soldiers    twkA    'i  ^-    ^*  always  attacks  foreisn- 

of  Bul,sii;te"ce  br  tl  r  iSies  of  resources  and  of  means 

civii- 

«7-l;  1861,  268-7;  1862,  190-0;  1863   133-1    1864   «4  r  i8f^r;  9«:.  ^14-119;  1859,  350-18;  1860, 

869,1,515-177;  1870,  2,434-327-  1871  5  413^k    87/9^^^^^  'oif^'  ^^67,  171-2  ;  1868,  235-6 

1^76,  9.570-384;  ]877,  10,552-353 4  6^^^^^  1873,1,261-11;  1874,3,183-1;  1875,6,887-440; 
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inns  and  506  soldiers  are  known  and  recorded,  while  not  less  than  1,150  unrecorded 
deaths  arfesthS  to  have  occurred.  In  1871  experts  estimated  that  a  population 
frthL  jWdS  the  preceding  census,  had  been  reduced  by  death  and 

^^^igf  r^ail'io'assures  me  that  during  this  time  he  saw  not  a  few  native  Cubans 
from   hfcount^^  suffer  with  yellow  feve?,  attended  with 

mid  chiracteristics.  The  number  so  attacked  he  estimates  at  20  to  30  But  tor  my 
own  part'fc"^  say  that  during  my  forty-one  years'  practice  o  ^.-f}^^ 
Sancti  Spiritus  I  have  never  seen  yellow  fever.in  native  Cubans,  nor  in  the  Chmtse, 
nor  in  negroes,  whether  born  in  Africa  or  elsewhere.  .  n   •   xi  „^,i«,.of^ri 

-In  ?one  of  our  adjacent  interior  towns  and  villages,  and  especially  in  those  elevated 
in  the  mountains,  is  yellow  fever  ever  seen.  This  may  be  because  such  places  are  in- 
habitennry  bfi  atives,  Chinese,  negroes,  and  acclimated  foreigners  Banao,  a  vil- 
fao^i  1^^  the  mountain  of  the  same  name,  much  higher  1  ban  Sancti 

fe?ilus?ai^^^^^^^^^^     balf  way  (10  miles)  between  this  f  ^ '--^^a^J^^^^^ 
ablv  healthy  place,  free  from  yellow  iever,  and  tweuty-hve  yeais  '^S^ omciaiiy  re 
Sorted  in  its  favor  as  a  post   or  acclimation.    However,  a  lew  years  thereafter  Di 
Wda  one  of  m^^^  attended  a  fatal  case  of  yel  ow  fever  at  Banao,  and 

other  cases  ha^^^^^^^  persons,  in  transit  from  lufected 

coast  towns  I  will  not  decide  whether  such  places  are  free  from  yellow  fever  because 
of  absence  of  the  poison  or  because  of  lack  of  unacclimated  material.  Irost  is  un- 
known here,  but  fogs  and  hail  do  occur." 


CHAPTER  LXVII. 

SAN  JOS£  DE  LAS  LAJAS. 

This  town  founded  in  1778  or  1785,  is  in  the  province  of  Havana,  and  was  personally 
inJnected  beca^^^^^^^^^  and  for  its  exemption  rom 

yeUow  feve^  m  about  Vo  miles  from  the  northern  and  ^0  from  the^south^^^ 

sea-coast  •  it  is  19  miles  southeast  of  Havana  on  the  turnpike  to  Guiues.  This  load 
L  nXably  the  most  excellent  one  in  Cuba,  .nd  traverses  the  most  charming  and 
llCesque  scenery  in  the  vicinity  of  Havana.    There  is  a  daily  stage  between  Havana 

"The  town  tf  San  Jos^  is  built  on  a  plane  from  300  to  350  feet  above  tbe  Jhe 
site  is  level  with  slight  irregular  depressions,  containing  brooks,  ponds  and  swamps 
an  sLgi  ant  except^in  the ^rainy  season.  Green  ™-^-P-^^^t^^t"cuba'  MalarS 
same  unattractive  houses  and  uncleanly  people  seen  everywhere  ^uba  Ma  a^^^^ 
so  n^evails,  that,  while  it  complicates  nearly  every  case  ot  sickness,  probably  at  least 

^t:^lVnTc^u^uet:bo!:^^m  ^7  ^^^.r^^^^f  Je 

Even  in  the  town  the  houses  are  not  closely  aggregated  ;  and  many  of  the  houses  are 
mire  palm-leaf  hi'its,  with  dirt  floors.    Visiting  several  of  these  mean  huts,  not  one 

POPULATION. 

In  1862,  the  town  had  a  population  of  1,2:?4  ;  j^.^P-?"^^ 
^ut  the  population  of  the  municipality  was,  in  18//,  whites  4,358,  colored  l,b/i,  loia 
6,029,  and  the  total  number  of  houses  was  62o. 

Table  No.  93.— BajpUsms  or  hirihs  in  the  murticljMlity. 


Years. 


1877. 
1878. 


White. 

Colored. 

246 
268 

78 
62 

Total. 


324 

3:to 
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Table  No.  94. — Deaths  of  civilians  in  the  municipality. 


Years. 

White. 

Colored. 

Total 

92 
146 
122 

149 

226 

57 

1879,  first  eight  months  

80 
55 

Small-pox  i^revailed  from  April,  1878,  to  June  ,  1879. 

DEATH-RATES. 

The  annual  average  death-rates  for  the  two  years  1877,  '78,  were  for  the  whites 
27.3,  tor  the  colored  40.7,  and  for  the  total  population  31.02. 

YELLOW  FEVER. 

The  unacclimated  population  numbers  about  100,  and  of  the^e  10  to  12  are  annually 
attacked  with  yellow  fever.  The  cases  would  be  more  numerous,  but  the  unaccli- 
mated are  scattered  all  about  the  country,  and  as  the  disease  tends  to  localize  itself 
from  year  to  year,  in  one  or  more  of  the  eight  districts  in  this  municipality,  all  the 
imacchmated  bvmg  in  these  eight  districts  are  not  equally  exposed  every  year.  Be- 
sides these  annual  cases  of  yellow  fever  in  the  uuacclimated  foreign-born  population, 
C'lban  children  and  adults,  from  50  to  70  in  number,  suffer  every  year  with  what  the 
people  call  typhus,  and  the  doctors  call  "bilious  remittent  fever."  But  all  three  of 
:he8e  doctors  are  unanimous  in  declaring  that  this  bihous  remittent  fever  in  the  na- 
tive born  IS  the  vert/  same  disease  which  they  call  yellow  fever  in  the  foreign  born  ;  that 
:his  so-called  bilious  remittent  is  characterized  by  all  the  symptoms  of  yellow  fever 
)y  the  same  tendency  to  localize  itself  in  different  districts  and  houses,  and  that  those 
>Tho  have  the  one  never  have  the  other.  They  consent  to  call  this  yellow  fever  in 
.ubans  bihous  remittent  fever,  because  the  natives  believe  themselves  exempt  from 
reilow  lever,  and  are  so  ignorant  and  prejudiced  that,  if  told  that  their  disease  was 
•eally  yellow  fever,  they  would  be  dangerously  alarmed.  These  views  were  enter- 
ained  by  Dr.  Navea  after  a  practice  of  twenty-five  years,  by  Dr.  Cabrera  after  twenty 
-ears,  and  by  Dr.  Bofill  after  six  years'  practice  in  Cuba. 

Dr.  Navea  stated  that  the  degree  of  annual  prevalence  of  this  Cuban  "  bilious  remit- 
ent  varied  at  San  Jos6  with  the  prevalence  of  yellow  fever  at  Havana  :  and  that  it 
qually  prevailed  at  Jaruco  (some  32  miles  northeast  of  San  Jos^)  where  he  had  prac- 
iced  tor  hjteen  years.  No  one  of  these  three  physicians  doubted  in  the  least  the  great 
lability  of  native  Cubans,  whether  children  or  adults,  to  genuine  yellow  fever. 


CHAPTER  LXVIII. 

SAN  MIGUEL  DE  LOS  BANCS. 

This  little  vijKge,  a  summer  watering  place,  noted  for  its  hot  sulphur  springs,  is  in 
tie  provmce  of  Matanzas.  It  is  located  about  20  miles  southeast  of  Matanzas  and  15 
iiles  southwest  of  Cardenas ;  is  about  5  miles  from  the  railroad,  and  occupies  an  ele- 
atea  position  between  the  Jacau  Mountains.  It  is  in  summer  much  frequented  by 
le  wealthy  living  in  the  adjacent  cities  and  country.  A  distinguished  Cuban,  Mr. 
lorejon,  lather  of  Dr.  Abraham  Morejon,  who  was  employed  in  Cuba  to  aid  the  Amer- 
■^an  commission,  is  an  habitud  of  San  Miguel,  and  furnished  the  commission  with 
leTeaLn  of -Tw^^^^  yellow  fever  which  occurred  at  this  elevated  summer  resort  during 

The  first  case  occurred  the  day  after  arrival  from  Havana  via  Matanzas.    The  other 
me  cases  had  not  recently  before  their  attacks  been  absent  from  San  Miguel.   Of  the 
n  cases,  seven  died ;  all  were  from  twenty  to  twenty-four  years  of  age,  and  had  been 
Cuba  from  a  few  months  to  four  and  a  half  years. 

Ihe  population  of  San  Miguel  in  18G2  was  153,  and  of  these  88  were  whites. 


CHAPTER  LXIX. 
SANTA  CLARA  OR  VILLA  CLARA. 

This  town,  founded  in  1664  or  1689,  is  in  the  province  of  Santa  Clara.  It  is  the 
stem  terminus  of  the  mam  trunk  Cuban  railroad,  and  is  distant  from  Havana,  by 
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rail  313  kilometers,  or  194  miles.  It  is  abont  25  miles  distant  from  its  northern  pen 
of  entry,  Sagna,  and  about  45  miles  from  Trinidad,  a  port  of  entry  on  the  youthen 
coast.  It  is  situated  at  considerable  elevation,  though  the  surrounding  country  h 
somewhat  tlat.  It  is  also  reported  to  have  broad  streets,  and  to  bo  well  buiit.  It  i{ 
a  military  post  of  importance,  and  an  insurrection  which  had  broken  out  la  this  sec 
tion  in  1H79  was  probably  the  cause  that  no  special  reports  were  obtained  irom  thi( 
place,  though  solicited.  ,     n       i  . 

Pezuela  states  tliat  the  dryness  of  its  air  and  soil  and  its  elevation  should  render  ii 
a  healthy  place  ;  however,  that  malarial  fevers  and  dysentery  prevail  as  endemics. 

The  population  in  1862  was  8,591,  and  in  1877  was  reported  to  be  14,784. 

YELLOW  FEVER. 

Peimela  reported  in  1854  that  yellow  fever  attacks  few  of  the  population  ;  that  then 
are  some  accidental  cases,  but  no  epidemics ;  that  recruits  and  Europeans  speciallj 
suffer,  and  that  some  years  there  are  no  cases.  .  ^ 

Pezuela  reported  in  his  statistics  for  the  live  years  1855-'59,  Table  No.  47,  an  annua 
averao-e  of  23  cases  in  the  civil  and  16  cases  in  the  military  hospital.  Reference  U 
the  table  of  the  military  hospital  statistics.  Table  No.  46,  will  show  the  following 
facts  •  The  twenty-eight  years  1851-1878  are  reported.  There  were  no  cases  m  twelve 
of  these  years ;  only  from  1  to  18  cases  in  six  other  years  ;  no  cases  until  1^8o4  a^^^^^ 
serious  number  until  1864.  The  years  of  special  prevalence  were  1864, 1868-1872, 1870 
and  1877.  It  is  noteworthy  that  in  1872  there  were  120  cases  ot  yellow  lever  m  l,o8^ 
patients  admitted,  while  m  1875  there  was  not  one  case  in  11,691  admissions. 

Mr.  Swords,  United  States  consular  agent  at  Sagua,  reported  in  1879  that  Santi 
Clara  was  as  liable  as  Sagua  to  yellow  fever.  -,    ,    ^  , 

Mr  A  H  Taylor,  of  Havana,  reported  in  1879  that  some  years  ago  he  had  knowi 
personally  seven  Cubans,  residents  of  Santa  Clara,  who  had  all  been  attacked  by  yel 
low  fever  while  on  a  visit  to  Havana.  ^   ^,  .        j.  ^ 

Such  is  a  summary  of  all  the  reliable  information  gathered  as  to  this  central  anc 
important  place. 


CHAPTER  LXX. 
SANTA  CRUZ  DEL  SUR. 


Santa  Cruz  is  an  insignificant  sea-port  on  the  southern  coast,  having  a  populatioi 
of  about  1  000,  is  in  the  province  of  Puerto  Principe,  and  about  45  miles  south  ot  tti« 
city  of  Puerto  Principe.  The  two  places  are  reported  to  be  connected  by  a  bac 
wao-on-road,  necessitating  "a  tedious  and  uncertain .iourney  by  horse  or  volante.'  I 
is  located  directly  on  the  sea-shore,  a  little  west  of  the  mouth  of  the  River  Santc 

^  Santa  Cruz  is  now  and  is  reported  to  have  been  a  port  of  entry  since  1838  but  it  i; 
of  so  little  consequence  that  no  American  vessel  had  sailed  from  it  during  the  pas 
year.  It  possesses  no  inclosed  harbor,  and  the  open  sea,  which  fronts  it,  is  so  shallov 
that  a  depth  of  9  feet  is  a  half  mile,  and  of  24  feet  is  more  than  2  miles  distant  Iron 
tlic  sliorc 

Special' reports,  though  solicited,  were  not  received  from  this  place. 


YELLOW^  FEVER. 


Pezuela's  statistics  for  the  five  years  1855-'59,  Table  No.  47,  report  annual  avex 
age  of  4  cases  admitted  to  the  civil  and  4  to  the  military  hospital.  Jfie  latter  iten 
dSes  not  correspond  with  the  military  hospital  statistics,  Table  No  4(.,  ^h  cove 
twenty-seven  years,  viz:  1851-1837,  and  1869-1878.  These  f  P?^*' .^"/^the  seveu 
teen  years  1851-1867,  no  cases  in  any  of  these  years,  except  9  in  If ^1,  and  6  m  iSoJ 
During  the  total  twenty-seven  years  there  were  no  cases  except  ^Yi^S^^''  years,  anc 
the  cases  were  not  numerous  except  in  the  six  years  1869-1873  and  1877. 


CHAPTER  LXXI. 

SANTA  MARIA  DEL  ROSARIO. 

This  town,  found^^d  in  1733,  is  in  the  province  of  Havana,  ^'^^^^''^ ^.^^^^^^ 
east  of  the  harbor  of  Havana.    No  railroad  connects  it  with  Havana.    Its  popuiai 
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in  1862  was  542  The  only  information  obtained  respecting  this  town  is  contained  in 
Pezuela's  statistics  for  the  five  years  1855-'5a,  Table  No.  47.  Th^e  s  atST?enort 
an  annual  average  dnrmg  said  years  of  5  cases  of  yellow  fever  in  the  ci^fl  ^ospS^^ 


CHAPTER  LXXII. 
SANTIAGO  DE  LAS  VEGAS. 


Santiago,  founded  m  1688  is  m  the  province  of  Havana.  It  is  about  13  miles  south 
of  Havana  ana  withm  a  mile  of  the  southern  railroad,  which  runs  from  Havana  v^^ 
Bejucal  and  Guines  to  Matanzas.  It  is  situated  on  an  Elevated  plateau  andTsaid  ^ 
from'v^^ow  feVer.'"'''^^^'"'  ^^^'^^"'^  ^'^'^'^^  it  toLvra^T/srenle^ 


POPULATION  AND  DEATHS. 


,o?^!nI^^^"^^*i^^      1^^'^  «^       town  was  2,837,  and  of  the  municinalitv  ^  Qdo  t., 
18.7  the  population  of  the  municipality  w'as  10,831,  viz :  8  IGHh^^^^^^^^ 
colored     The  deaths   n  the  municipality  during  the  three  vearslslc   1^77  ?878 
sTSrclrerand^lS/'^'^*^^       The  i  esu^ting  death  Jates  Jr2A1^;ii?;^; 


YELLOW  FEVER. 


1879,  there  hav^e  died  pvp^v  f  J?    ^      ^^''■^v  September,  1876,  to  September, 

lo/p,  mere  nave  died  every  year  some  civihans  and  some  soldiers  rhp  mm.  +nf..i  .^f 

ease  doernot  occur.*"  ^nacchmated  persons  are  wanting  in  localities  where  this  dis- 


CHAPTER  LXXIII. 
TRINIDAD. 
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states  that  ''the  anchorage  in  the  bay  is  not  very  goocl,  as  the  water  is  so  shallow 
that  it  necessitates  the  loading  of  vessels  by  lighters,  unless  the  vessels  happen  to  be 

^^Trin^ad  is  connected  with  all  southern  ports,  from  Batabano  to  Cuba,  by  a  steam- 
ship line  which  plies  once  a  week.  ^  ^.  ,  tt  -x  -.  ox  x  ■■  + 
Valuable  reports  were  received  from  Mr.  G.  Fischer,  United  States  consular  agent, 
and  through  the  Spanish  commission,  from  the  mayoralty,  t.  e.,  probably  from  the 
board  of  health.  These  two  reports  are,  in  all  particulars  of  importance,  to  the  same 
effect,  and  the  following  facts,  unless  otherwise  stated,  have  been  extracted  from 
them : 

Table  No.  95. — Population. 


Census  of— 

Whites. 

Colored. 

Total. 

ISTumbor  of 
houses. 

12,  .543 
12, 7C8 

13,  222 
1.5,  655 
17,  990 

7,  003 
9,  601 

8,  389 

1,570 

Table  No.         Deaths  of  citizens. 


Tears. 

White. 

Colored. 

Total. 

210 

262 

472 

233 

267 

500 

274 

355 

629 

286 

258 

544 

267 

282 

549 

DEATH-RATES. 


The  above  data  yield,  for  the  annual  average  of  the  three  years  1876  '77  '78  the  fol- 
lowing  death-rates;  28.74  for  the  whites,  35.52  for  the  colored,  and  3L9  for  the  total 
population. 


YELLOW  FEVER. 


Penuelain  1854  enumerates  yellow  fever  among  the  prevailing^diseases  of  Trinidad. 
Pezuela  in  his  statistics  for  the  five  years  1855-'59,  Table  No.  4/, 


,  reported  an  annual 

average  of  160  cases  in  the  civil  and  58  in  the  military  hospital. 

The  military  hospital  statistics,  Table  No.  46,  cover  the  twenty-eight  years  1851- 
1878.  During  five  of  these  years  there  were  no  cases,  and  during  five  other  years  only 
one  case  per  annum.  The  disease  seems  to  have  specially  prevailed  in  l8o4,18o6-lHb^^^ 
1864  1868-1872,  and  in  1877.  In  1868  there  were  113  cases  of  yellow  fever  m  only  398 
adm  ssions  by  all  diseases,  while  in  1875  there  was  only  1  case  in  3,482  admissions. 

The  ofiicial  report  in  1879  from  the  mayoralty  states  that  ''In  the  military  hospital 
there  have  been  no  cases  of  yellow  fever  in  1879  to  Augnist^25.  The  number  of  unac^ 
climated  citizens  who  annually  come  here  are  from  20  to  30.  The  physiciaus  longest 
in  the  town,  fortv  years,  testify  that  during  that  time  yellow  fever  has  annually  oc- 
curred, especiallv  from  May  to  November,  with  an  occasional  year  of  exemption.  In 
all  adjkcent  localities  yellow  fever  has  occurred.  The  white  native  P?P^{^i»:t^«^;^^°' 
gaged  in  agriculture  and  living  in  the  interior,  fled  here  for  refuge  m  1869,  and  a 
lai^e  number  of  them  had  yellow  fever."  t.^x._^ 

Mr  Fischer,  reporting  to  the  same  effect,  also  stated :  "  It  is  unknown  whether  yel- 
low  fever  is  indigenous  or  imported  to  this  place.  The  disease  prevails  every  year, 
varying  in  its  severitv.  In  all  adjacent  cities  and  villages  cases  have  occurred.  In 
1869  the  disease  specially  prevailed  among  the  fr^sh  troops  from  Spam ;  and  m  this 
same  year,  many  of  the  white  Cubans  from  the  country,  who  had  sought  refuge  hero 
in  large  numbers,  were  attacked  with  yellow  fever." 


CHAPTER  LXXIV. 

VICTORIA  DE  LAS  TUNAS.  OR  TUNAS. 

This  inland  town,  founded  about  1759,  is  in  the  province  of  Cuba  I*  is  about  40 
miles  from  the  northern  coast  at  Nuevitas,  and  25  miles  trom  the  southern  coast,  lymg 
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between  the  importaiit  inland  towns  Puerto  Principe  and  Holguin.  Its  commerce  is 
X  to  thVnor'th       "  "^^^^  '^'^y^  an~me  35 

Though  solicited,  no  special  reports  were  received  from  this  town. 

POPULATION. 

This  in  1862  was  1,840,  and* reported  to  be  2,000  in  1877. 

YELLOW  FEVER. 

this  occurrence  18  not  stated.  jcvei.    ±ne  year  ot 

Peznela  in  his  statistics  for  the  five  years  1855-'59,  Table  No.  47,  reported  an  annml 

average  ot  1  case  m  the  civil  and  2  in  the  military  hospital.  '  ^^P^^^^^  a«  annual 
The  military  hospital  statistics,  Table  No.  46,  coVer  tlie  twenty-four  years  1855-1878 

There  were  no  cases  in  thirteen,  and  only  from  1  to  5  cases^in  sIxTther  of  tJ^ese 

Sfq  tT       ^''^f^o         '^^^^  ^'^^^  numerous  only  in  1869, 1871, 1872  and  in  1877  In 

CHAPTER  LXXV. 
ZAZA,  OR  SAZA,  OR  SASA,  OR  TUNAS  DE  ZAZA,  &c. 

)0rtoVsInct1  SniHt,r''^-?f'  "^f -^r-f  the  southern  coast,  and  is  thesea- 

en^th    It  Ss  ^?>t  n,  t:  V'  ^«^^"e«ted  by  a  railroad  about  25  miles  in 

mrS  .nfi  •?  1  ^  ^  multiplicity  of  names,  but  confusion  as  to  these  for  while 
ome  authorities  designate  the  sea-port  Zaza,  or  Tunas  de  Zaza,  the  raihiad  Jidde 

^^^^  ^  ''''''  -"^^g^  -rth,  on  the^Zaza 

t^ll^^r^^'^^^'  --^^^  outsidJo/trfa'rC^'a!;^ 

•      l^'lLtf^^'Jlftl'rl^rt'  ^^^^P^     ^  «Pe«ial  report  by  Mr. 

ienis  are  exSaSf  ^"^"^        ^"P"^'*        folloWing  state- 

nirlh^s  whUes'' Tlt^'L^^.?'^^        ^^^^^  ^he  population  is  1,000,  three- 

ira'£t  Jo^SsTh^fe^rsX^^^^  of  theunacclimated  popu- 

vevaUeThtl^^^^^^  imported  to  this  place.    The  disease  has  never 

^fected  nlaceV  ^W  nnW  f'^^'"'  T  '.^-^^l  tl^ese  have  come  from  habitually 

piritus    FrcfsV  b^^  .^v  adjacent  to  this  where  yellow  fever  prevails  is  Sancti 

'herefr^856rirel^^^^^^^^^^  '  <i^^  -  ^o-^t 

)mmeS^^o?'no^n^^  ^^^^^  prevailed  at  this  sea-port, 

>thTse"oJKl  largeTri^"rr&^^^^^^^  "  ^"^^^'^  ^^J^^^^^ 

CHAPTER  LXXVI. 

SUMMARY  OF  GENERAL  CONCLUSIONS. 

-Requisites  to  progress  in  the  knowledge  and  control  of  yellow  fever. 

o^nSu^iitover^"h^^^^^^  control  of  yellow  fever  will  depend,  not  on  some 

•eSrv  ai  d  ^^^^  ^'o"''  V^ogvess  of  science  in  microscopy, 

t8  of  yellow  fe^^^^^^^  J".*-^'^  progress  of  civilization,  especially  in  the  habil 

yeuow  lever,  in  vital  statistics  and  public  hygiene. 
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From  |;20,000  to  $50,000  annually  expended  on  well-directed  and  continnoiis  researc 
in  places  where  tbe  disease  continuously  prevails  would  now  accomplish  in  a  fey 
years  more  than  will  be  accomplished  in  many  years  by  interrupted  and  spasmodi 
efforts  applied  to  occasional  epidemics,  and  due  to  the  temporary  panic  caused  thereby 
and  would  eventually  repay  the  United  States  hundreds,  probably  thousands,  of  do 
lars  for  every  dollar"  thus  expended.  A  people  properly  enlightened  would  dcian 
such  an  expenditure  for  the  protection  of  their  own  health  and  lives,  as  far  moi 
important  than  similar  laudable  expenditures,  which  are  now  incurred  for  the  pn 
tection  from  disease  of  their  agricultural  products  solely  to  increase  their  wealtl 
(Introduction. ) 

2 —Commercial  importance  of  cuba  to  the  united  states. 

The  United  States  purchases  from  Cuba  five  times  more  of  its  products  than  th 
United  States  sells  of  its  own  products  to  Cuba.  The  United  States  is  the  chief  pu: 
chaser  of  Cuban  products,  and  is  an  indispensable  market  to  Cuba.  Temporary  sm 
pension  of  intercourse  during  the  months  of  chief  danger  from  infection  would  ten 
to  force  the  Cuban  trade  into  the  remaining  months  rather  than  seriously  to  dmunis 
this  trade,  and  the  chief  injury  to  the  United  States  would  fall  upon  its  shipping  an 
sailors  temporarily  deprived  of  occupation.  Present  sanitary  restrictions  on  this  trac 
very  certainly  do  not  inflict  upon  the  United  States  the  great  losses  alleged  and  suj 
posed  to  be  inflicted.    (Chapter  I.) 

3.  — Sanitary  condition  of  the  principal  ports  of  cuba. 

The  sanitary  condition  of  the  principal  T)orts  of  Cuba  is  very  unfavorable,  as  prove 
by  these  two  facts:  during  recent  years  their  annual  deaths  have  ranged  from  321 
67  per  1,000  population;  and  in  allot  these  ports,  from  which  the  facts  could  I 
obtained,  the  deaths  exceed  the  births.    •  ^       ■,         i  j 

The  death-rates  remain  unfavorable,  even  if  all  deaths  by  yellow  fever  be  exclude* 
and  at  times  when  this  disease  fails  to  prevail ;  and  the  death-rate  of  the  colored  popi 
lation,  which  suffers  little  with  yellow  fever,  habitually  exceeds  the  death-rate  of  tl 
whites  who  suffer  severely.  Malaria,  consumption  and  small-pox  each  inflict  f 
health'  and  life  in  Cuba  as  much,  if  not  more,  injury  than  yellow  fever  inflict 
(Chapter  11.) 

4.  — Causes  of  the  insanitary  condition  of  Havana,  etc. 

The  chief  causes  for  the  insanitarv  condition  of  Havana,  and  of  Cuban  towns  gene 
ally  are  as  follows:  An  equable,  warm,  damp  climate,  pre-eminently  favorable  : 
vegetable  decomposition,  to  animal  putrefaction  and  to  the  growth  of  living  orgai 
isms ;  the  proximity  of  swamps,  or  of  stagnant  pools,  prolific  breeders  of  swamp  poiso: 
an  inadequate  supply  of  water,  which  for  drinking  purposes  is  often  defective 
quality  and  for  purposes  of  cleanliness  is  always  deficient  in  quantity;  very  mad 
quate  drainage  and  sewerage,  causing  among  other  insanitary  evils  widespread  su 
soil  and  house-wall  moisture ;  a  most  disgusting  privy  system,  and  an  insanitary  co 
struction  of  houses  and  of  streets  whereby  many  ill-ventilated  tnvps  are  provided  1' 
the  warm,  damp,  foul  confined  air,  favorable  to  the  "growth  of  disease  poisons ;  pr 
luted  harbors,  especially  at  Havana,  constantly  frequented  by  filthy  ships  ;  and  las 
but  not  least,  an  excessive  densitv  of  population  in  certain  urban  localities,  ai 
generally  throughout  Cuba,  in  the  houses.  By  such  causes,  the  pure  air  mdispensab 
to  healthy  life  is  incessantly  and  grossly  vitiated.    (Chapter  V.) 

5.— Remedies  for  these  insanitary  conditions. 

The  insanitary  condition  of  Havana  and  of  other  Cuban  towns  is  not  due  to  ai 
mysterious  exceptional  cause,  but  to  an  exceptional  intensity  of  usual  causes.  Henc 
there  are  no  remedies  for  this  condition  other  than  those  which  are  well  known  aiJ 
which  have  proved  successful  wherever  properly  applied.  Financial  and  <>T»er  oj 
stacles  to  the  application  of  these  remedies  in  Cuba  are  so  unusually  great  thaXM 
hope  is  entertained  that  these  obstacles  will  be  either  suddenly  or  soon  remoi 
(Chapter  VI.) 

6.— First  recorded  appearance  of  yellow  fever. 

The  pure-blooded  American  red  Indian  annually  proves  at  Vera  Cruz  his  prej 
susceptibility  to  yellow  fever;  hence  there  is  no  reason  to  disbelieve  that  the  aboi 
nes  of  San  Domingo  and  other  Antilles  were  susceptible,  but  had,  m  1492,  acqui 
immunity  from  the  disease  by  the  same  process  and  to  the  same  general  extent 
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enjoyed  by  the  white,  blaek,  and  yellow  or  red  natives  of  habitually  infected  locali- 
ties  m  Cnba  and  elsewhere  A\  hy  there  should  have  been  no  printed  records  of  yellow 
lever  until  a  ter  119:^  is  easily  explicable,  but  there  are  no  good  reasons  for  the  belief 
ft^hfat^t^nyTlel^?^^^^^  among  mankind  of  this  disease  occurred 

yilow  fever  may  have  occurred  in  Havana  and  other  parts  of  Cuba  in  1648-1655. 
and  in  Santiago  de  Cuba  m  1745-'48,  but  there  are  no  authentic  records  provino-  that 
the  disease  made  its  hrst  appearance  and  permanent  lodgment  in  Havana,  untif  1761 
It  eeruainly  did  not  prevail  severely  and  habitually  prTor  to  1761.    However,  there 

7.— The  so-called  exdemicity  of  yellow  fever  in  cuba. 

Since  1761  yellow  fever  has  prevailed,  certainly  in  Havana,  and  probably  in  other 
places  m  Cuba,  every  year,  and  the  dates  of  prevalence,  recorded  in  our  text  books 
indicate  no  more  than  the  years  of  severest  prevalence.    The  disease  prevails  in  Havana' 
and  in  some  other  places  m  Cuba,  not  only  every  year,  but  also  every  mont^iln  the 

SbiAiirin  nV'ana    t W^^^^  '^''V\''''       ^^^^^^^  prevalenL'rad  becom^ 

dnrh^"The  40^^^^^^^^  '^^'^^  ""^'^  military  and  civil  hospitals,  prove  that 

annngtne  4()d  months,  18ob-l&/  9,  there  was  only  one  sing  e  month  free  from  an  officiill v 
recorded  case  of  yellow  fever  ;  and  these,  with  other  ficts  and  the  lacHf  aiiTto  t^^^ 
contrary,  justify  the  conclusion  that  the  monthly  prevalence  dates  from  cerUinlv  as 
remote  a  period  as  the  early  part  of  this  century.  certainly  as 

The  degree  of  prevalence  varies  greatly  in  different  localities.  In  a  few  towns  of 
importance  the  disease  made  its  first  appearance  within  the  memory  of  resTdenTs  stiU 
living  ;  in  some  localities  it  prevails  bii  little,  and  in  othersTot  at  aH 

labiti  am  in7ec^tSrXp'\^^^^  T  ^T^T^^  mtercourse  with,  Havana  or  any  other 
laoir  laiiN  mlected  place,  were  lound  absolutely  exempt,  as  had  been  contiVlpntKr 

;S  v2lvl?tTr'""^^'T-'         'T'  localities  w^ere  tbund  wS  s.ler  coS 

/l^V^XV;  XVn.)         '""'^  ''''  -'^^^  '""^^^^  I^^^*  of  the  harti^  TcL'pteis 

8.-CAUSES  OF  THE  PREVALENCE  OF  YELLOW  FEVER  IN  HAVANA  AND  CUBA. 

hnl^tlo  an^^^^^  ^""^^  been  successfully  transplanted  where  it  found 

^rr.  1  Ll  alu^^^^^^^  propagation,  was  furnished  unin- 

^tSr^^lSi:^^^^  — '        -pie  and 

ith  fhf prevalence  of  the  disease  in  different  localities  was  found  to  varv  chietiv 

.fnr.!  .  li  y<^ntilation  ;  (.3)  more  spacious  house  lots,  with  more  unoccunied  \r^^Ao^^ 
1^ar^^''''7J^^  '""^n^  ventilation  ;  (4)' a  sparse  popXtToS  anTts) 

urse  wi?r;f  nfJ.  n'ln'^^"'^''''  ^"^^''^  ^^""^  ^  which  his  constant  inter- 
inds  and  honsJrthi  f '^^f' susceptible  inhabitants,  little  exposure  to  the 
Si  S  dra  nerl    b.ro  o  .  ^'^^^^^l.^/ t«g«ther,  densely  inhabited  and  filthy,  ill-ven- 

.  ^on^.:!i(i:^c^z:.^  a^h4Ve^ri?i:t?r^  ^^^^^^^^-^  «^  ^^'^^^ 

9.- Remedies  for  the  so-called  endemicity  of  yellow  fever  in  cuba. 

ptionaMy  V  Zo^^^  ^¥         remedies  therefor  are  an  ex- 

O  vij,oious  application  ol  those  found  most  useful  elsewhere,  especially 
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these  tliree,  viz,  (1)  local  sanitation;  (2)  removal  of  susceptible  persons;  and 
quarantine  for  the  disinfection  of  infected  things  and  for  the  isolation  of  infecte 
persons.  From  quarantine  nothing  can  be  obtained  except  the  prevention  of  the  ii 
Production  or  of  the  reiutroduction  of  a  disease  already  eradicated  or  under  contro. 
even  if  this  were  once  accomplished,  the  efficient  application  of  quarantine  to  any  in 
portant  commercial  center,  located  in  or  near  the  tropics  and  having  many  avenues  < 
entrance  presents  so  many  practical  difficulties  that  no  more  should  be  expected  Iroi 
it  than  a  great  diminution  in  the  number  of  the  risks  of  infection,  and  not  the  certai. 
deliverance  from  all  of  these  risks.    (Chapter  VI.) 

10.— Protection  of  vessels  in  infected  harbors. 

The  poison  of  yellow  fever  is  not  located  in  the  water  of  the  sea  or  of  harbors.  F( 
the  risks  of  infection  incurred  by  vessels  increase  with  their  proximity  to,  and  d 
crease  with  their  distance  from  an  infected  shore  or  vessel;  if  no  intercourse  be  he 
therewith  the  danger  absolutely  ceases  at  a  very  short  distance,  certainly  within  a  le 
hundred  feet  from  the  focus  of  infection.  Hence,  the  larger  the  harbor  of  an  miecU 
place,  and  the  greater  the  distance  at  which  vessels  anchor  from  the  shore  and  fro 
each  other,  the  less  dangerous  is  the  harbor.  Among  the  harbors  of  all  places  halut; 
ally  infected,  the  harbor  of  Havana  is  exceptionally  dangerous,  because  exceptional 
small,  and  the  only  means  by  which  this  harbor,  irrespective  of  its  infected  shpr 
could  be  rendered  as  little  dangerous  as  are  other  harbors,  would  be  to  deepen  its  sho 
places,  and  otherwise  so  to  enlarge  it  that  every  vessel  which  entered  therein  could  1 
anchored,  and  would  be  forced  to  anchor,  at  safe  distance  from  the  shore  and  fro 
other  vessels.  Since  those  vessels  Avhich  now  anchor  in  this  harbor  as  far  as  is  pra 
ticable  from  the  shore  (and  in  this  harbor  it  is  impossible  to  anchor,  more  than  1,5( 
feet  from  the  shore),  rarely  become  infected,  very  much  less  frequently  than  tho 
moored  at  wharves,  it  is  concluded  that  the  putrid  emanations  from  the  water  m  th 
harbor,  to  which  emanations  special  infective  power  has  been  attributed,  have  no  su( 
power,  but  that  the  true  sources  of  danger  are  located  on  the  land  and  on  infect( 

For  the  protection  of  vessels  in  the  harbors  of  infected  places,  it  is,  then,  extreme 
important  that  they  should  anchor  at  safe  distance  from  the  shore  and  from  mfect» 
vessels;  and  if  the^  distance  be  necessarily  too  little  for  safety,  it  is  important  th 
healthy  vessels  should  be  kept  to  the  wiudwa-rd  of  infected  foci.  Vessels  should  l 
frequently  and  thoroughly  cleansed,  ventilated,  and,  by  every  other  possible  mean 
disinfected.  The  introduction  of  fomites  should  be  prohibited  as  far  as  may  be  pra 
ticable.  Persons  on  board,  especially  those  susceptible  to  the  disease,  should  a bsta 
from  intercourse  with  the  shore  and  with  infected  vessels,  and  those  who  are  sick  wii 
yellow  fever,  or  with  suspected  yellow  fever,  should  be  neither  retained  nor  receiv> 
on  board;  for  while  yellow  fever  is  not  personally  contagious  it  is  communicable,  au 
as  long  as  the  modes  by  which  it  is  communicated  remain  undetermined,  pruden- 
demands  that  all  possible  mqdes  shall  be  controlled.  t,„ 

Apart  from. the  special  danger  attached  to  articles  which,  and  to  persons  who,  ha, 
been  subjected  to  specially  infected  surroundings,  those  fomites  are  probably  the  mc 
dangerous  which  are  the  most  porous,  or  which  have  the  most  interstices  whereby 
is  confined.  The  determination  of  what  things  are  specially  yellow-fever  fomities,  ai 
to  what  comparative  extent,  is  most  important  to  commerce  and  deserves  caret 
research.  Since  ballast  is  very  porous  and  absorptive  it  should  be  regarded  as  si 
picious,  and  therefore  treated  as  dangerous  when  either  procured  at  or  exposed  to, 
fected  localities.  The  depots  for  ballast  at  Havana  (and  especially  the  one  amoi 
these  at  Regla)  and  the  depots  at  Matanzas  and  Cardenas  are  very  unfavorably  locate 

The  variSus  sanitary  measures,  indispensable  for  the  protection  of  vessels,  cam 
be  executed  without  efficient  laws  and  efficient  sanitary  officers.  Tlm««  J^^J  ™; 
must  be  enforced  on  foreign  soil,  or  on  foreign  vessels,  cannot  be  efficiently  execute 
without  foreign  consent;  hence  an  international  sanitary  code  is  necessary  to  con 
on  nations  alf  powers  requisite  to  protect  each  other  from  communicable  disease 
(Chapters  VH,  IX.) 

11._Portability  and  communicability  of  yellow  fever. 

Like  typhoid  fever  and  cholera  yellow  fever  is  not  inoculable  and  is  not  personal 
contagious,  as  are  small-pox,  measles,  &c   but  all  three  of  these  diseases  are^^^^^^^^ 
and  cSmmiinicable.    However,  the  fact  that  the  modes  by  which  typhoid  fever  a 
cholera  may  be  communicated  have  been  better  determined  in  recent  year%*  hp  s 
yet  been  the  case  with  yellow  fever,  causes  the  communicability     the  last  to  be  sr 
as  much  doubted  as  was  formerly  doubted  the  communicability  of  typhoid  fever  ai 

^^The  aSVal  of  things  or  persons  from  an  infected  place  has  not  been  proved  to  ba 
immediately  preceded  the  first  appearance  of  yellow  fever  m  all  cases,  nor  its  rea 
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pearauce  in  many,  doubtless  in  the  majority  of  cases ;  but  this  sequence  has  been  con- 
tSl^IiTflLf'*  cases,  especially  in  instances  of  the  first  appearance  of 

the  disease.  The  disproportion  between  the  unproved  instances  or  negative  evidence 
mstances  or  positive  evidence,  has  decreased  with  an'increase  of  the 
best  methods,  men  and  opportunities  to  secure  proofs  ;  so  that  the  iustauces  in  which 
the  transmission  ot  the  disease  has  been  successfully  traced,  especiallv  in  naviel  and 
armies,  have  now  become  very  numerous.  While  only  one  conclusively  nroved  Si 
stance  ot  importation  is  required  to  establish  the  fact  that  yellow  fever  can  be?mpo  ted 
yet  apart  Irom  this  the  great  number,  and  the  progressive  increase  in  the  number  of 
instances  in  which  it  has  now  been  established  that  outbreaks  of  yellow  fever  have 
immediately  tollowed  and  have  been  otherwise  closely  connected  wi  hlhe  rrlval  of 
rZl-  '"'"'^  frominfected  places,  justify  the  deduction,  -post  lwc%2^te^^^^^ 

andeZc^^t'fl  ""'^^  ^^'^'^  preference  of  the  disease  to  routes  of  travel, 
and  especially  to  places  where  ships,  steamboats,  and  railroad  cars  halt  the  conclu- 
sion cannot  be  avoided,  that  whatever  may  be  its  origin,  whether  it  can  or  cannot 
originate  spontaneously  and  locally,  yellow  fever  is  portable,  can  spread  from  a  nucleus 
of  intection,  and  therefore  can  be  communicated  ^  nucleus 

Places  which  are  populous  and  have  many  avenues  of  entrance  furnish  much  less 
S^ne"''  a^r^— to  determine  whether  a  disease,  habitually  prevlt  "?n\'^^^^^^ 
f  TnnP  o^fo   '"'P^^*^^^'  than  are  famished  by  places  which  are  little  populous,  have 

^iZ  Zevr^lTx^^^^^  T^''  ^^^^  only  rarely  and  at 

aistant  intervals.  :Notwithstanding  this  fact,  medical  opinion  in  Cuba  based  on  ex 
perience  there,  now  strongly  preponderates  in  favor  of  the  belief  th^t  ^llow  fever  is 
lljrntf  I?-         c"™«f  ^H^able  disease.    Personal  intercourse,  in  1879,  w  th  mai'y 

&it    ?udn.^.'^^^^^^^^  ^^1^^'  encountered  no  one  of  these  opposed  to 

tnis  beliet,  and  assurance  was  given  by  these  that  all  ph^  sicians  of  eminence  m  Cuba 
were  advocates  of  this  belief.    None  the  less  many  of  these  physicians  di  d  belL  veS^^ 
Srif  indigenous^to^or  orfghiLted  t.onttl: 

oiisiy  m  certain  Cuban  locahties.  Thus,  since  some  '4£jdi<renists"  are  at  tlip  .^nmA 
fZmF.TeZiTr^''f  ft'^l^— ion'of  the  former  fromiriattei  fat  to  re^e- 
sent  tully  the  n  imencal  superiority  of  the  importationists;  however  no  other  clasiifi 

m^cll  officers  a^ndoo,'?r;?fol  ''T-Y'  ^'^'^  '"'"""^  f™'"  ^'"'^^K 
uieuicai  omcers,  and  consuls  22  official  reports,  wherein  an  oninion  i<i  eMi!-e««e,i 

8°Lr  it  donSI?nrn',3r™''r'='='ir  iiX^iS-^^o™.  ^  pronounce  it  iinpoS?4  con- 

t     ,1      ;  ^^""^       '"'^'^•l  of  l^'^'i'tlJ  at  the  seaport,  Bahia  Honda  testi 

fies  that  yel  ow  fever  does  not  exist  there;  hence  is  neither  indiienous  dot  W^^^^^^ 
Exclnrtiiig  thi,,  last  report,  there  were  of  the  22  reports,  15  others  i^rfmboaXrEth- 
ther'  critieiS  ^  Pfr"™""      I'-^'^f  indisenous,  7  iniporte,],  and  one  doubt?,  1  Fur- 
Zi  nrl  ^1    /^l*^''-'!,^.?^"''*''  discloses  the  fact,  that  the  places  where  yellow  fever  is 
the  Taces  wSere'Jhllile' r™'™",^  ^/P"'-'^^ 
o'yfhTi^P^rt?o''n''TcLWra 

12.— Disseminating  causes. 
Ships,  steamboats,  and  railroad  cars  are  the  chief  disseminators  of  the  noison  of  vpI 
igliStrj^  ^itltrailS^wtidr'^ei        ^  f-lUty  app:rtl,y Yh'^Ce  wheVhir 
eonclnslvelVprove,  tha?i^^^^^^^  harbor  ot  every  infected  place  constantly  and 

exposed  to  n^^^TnfLf  ?!^  nearest  the  ground,  where  air  is  least  disturbed  by  winds,  are 
Sed  fn^aml  ?fi  f  ^^^""^  ^  '^^^-^^  ^^^^^  decreases  with  elevation  ;  and  that  those 
Sfthu  \hS^^  t^^^n  those  engaged  in  sedentary  occUpa! 

and  notto  be^eneilllv^^^^^^^^^  ^'"^^"^  localized  in  scattered  foci, 

ters  VIII,  IX,  X.)       *^  distributed  by  the  winds,  or  to  be  diifused  like  a  gas.  (Chap- 

13.~CaUSES    ALLEGED  BUT  NOT  REAL,  FOR   EITHER  THE  GENERATION  OR  FOR  SPE- 
CIALLY  THE  PROPAGATION  OF  THE  POISON  OF  YELLOW  FEVER. 

spSLnrfa^orTh^''^^^^^^^^  ^7  mixed  salt  and  fresh  water,  originate  or 


I 
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their  greater  intercourse  with  infected  places ;  (2)  their  frequentation  l)y  ships,  the 
best  carriers  of  the  poison,  and  (  3)  their  larger  proportion  of  susceptible  inhabitants— 
immigrants,  visitor,  sailors,  and  soldiers.  Yellow  fever  is  neither  generated  nor  prop- 
ao-ated  any  better  in  Cuban  localities  on  the  sea-shore,  than  in  those  located  inland ; 
for  it  does  not  prevail  in  the  former  more  than  in  the  latter,  except  when  the  sea-ports 
have  a  greater  amount  of  intercourse  with  infected  places,  and  a  greater  number  of 
susceptible  inhabitants.  Yellow  fever  is  not,  as  is  usually  believed,  exceptionally 
severe  in  the  shipping  of  infected  ports,  except  when  the  number  ot  susceptible  sail- 
ors is  in  exceptionally  large  proportion  to  the  susceptible  inhabitants  on  land.  In 
Havana  it  is  not  sailors  but  soldiers  who  suffer  With  exceptional  seventy,  and  chielly 
becaiise  there  is  a  larger  number  of  the  susceptible  among  them  than  m  any  other 

An  inadequate  supply  of  water  certainly  does  not  generate  nor  does  it  apparently 
favor  the  growth  specially  of  the  poison  of  yellow  fever.  There  was  no  yellow  fever 
in  Havana  during  the  time  when  the  water  supply  was  the  worst ;  though  this  supply 
was  improved  in  1835,  and  again  in  1878,  no  abatement  of  the  disease  followed ;  Vera 
Cruz  though  abundantly  supplied  since  1867,  suffers  as  before  ;  and  experience  at  New 
Orleans  and  other  cities^is  to  the  same  effect,  respecting  the  introduction  of  an  ample 
supply  of  water,  which,  however,  it  must  be  noted,  is  rarely,  if  ever,  adequately  used. 

Cemeteries  within  city  limits  certainly  do  not  generate  and  apparently  do  not  favor 
the  growth,  speciallv,  of  the  poison  of  yellow  fever.  Since  1871  all  the  dead  of  Havana 
have  been  buried  too  distant  from  this  city  to  exercise  an  influence  on  disease,  yet 
there  has  been  no  abatement  in  yellow  fever.  ,   ,  i     xi  ^ 

There  is  convincing  evidence  that  the  preservation,  and,  probably,  the  growth  ot 
the  poison  of  yellow  fever  are  favored  by  places  containing  warm,  damp,  foul,  conhned 
air  such  places  as  the  holds  of  ships,  trunks,  ill-constructed  barracks,  and  therefore 
probably  privies  and  sinks,  but  there  is  no  such  evidence  that  ftecal  or  urinary  ex- 
cretions, even  from  those  infected,  have  any  special  influence  on  this  disease. 

There  is  no  evidence  justifying  the  belief  that  the  peculiar  geology  or  physical  geog- 
raphy of  places  have  any  special  influence  on  yellow  fever.  The  influence  of  the  lati- 
tude of  places  is  due  to  the  temperature,  and  the  favorable  influence  of  altitude  above 
the  sea  is  due  to  diminished  temperature,  to  better  exposure  to  winds,  and  to  the 
habitually  sparse  population  and  restricted  intercourse  of  mountain  localities.  Ihe 
favorable  influence  of  altitude  has  been  much  exaggerated,  since  yellow  fever  has  cer- 
tainly twice  visited  Newcastle,  Jamaica,  4,200  feet  above  the  sea,  and  is  alleged  to  have 
visited  not  less  than  five  places  in  the  Peruvian  Andes,  over  10,000  feet  high,  one  of 
these  attaining  an  altitude  of  14,000  feet.  Naturally  the  altitude  attaniable  would 
decrease  from  the  equator.    (Chapters  III,  IV,  X,  XII,  XIII.) 

14.— Causes  which  do  not  generate,  but  do,  either  certainly  or  probably, 

FAVOR  the  growth  OF  THE  POISON  OF  YELLOW  FEVER. 

Climate  has  a  decisive  influence  on  yellow  fever,  but  not  even  the  climate  of  places 
where  the  disease  most  prevails  can  generate  the  poison,  as  is  illustrated  by  the  facts, 
among  many  others,  that  Havana  escaped  until  17(51,  and  that  the  disease  fails,  to 
this  day,  to  occur  at  places  within  a  few  miles  of,  and,  therefore,  possessing  the  same 
climate  as  the  chief  habitats  of  the  disease.  While  climate  has  a  decisive  influence  on 
the  propagation  of  the  poison,  yet  no  proofs  have  ever  been  presented  that  the  wind 
from  any  particular  quarter,  that  pressure  of  air,  electricity,  magnetism,  or  ozone  have 
anything  special  to  do  with  this  influence.  Only  one  climatic  factor,  temperature,  is 
certainly,  and  only  one  other,  humidity,  is  probably  indispensabl3_  to  the  growth  of 
this  poison,  and  there  is  little  reason  to  believe  that  there  is  ever,  in  any  part  of  the 
vellow-fever  region,  a  lack  of  as  much  moisture  as  the  poison  probably  does  require. 

Although  a  temperature  above  the  freezing  point  is  indispensable  to  the  growth  ot 
the  poison,  yet  the  degree  and  duration  of  the  heat  requisite  vary  widely  within  cer- 
tain limits,  which  are  frequently  misapprehended,  as  shown  by  the  following  fact^s  : 
Though  cases  of  yellow  fever  have  been  present,  yet  the  disease  has  frequently  failed 
to  spread  in  the  very  habitats  of  the  disease,  not  only  when  the  heat  was  unusually 
great  and  prolonged,  but  also  when  the  humidity  was  abuiulant,  when  numerous  sus- 
ceptible persons  were  present,  and  when  the  insanitary  evils  were  as  untavorable  as 
usual:  hence,  one  or  more  other  conditions  are  necessary  to  the  growth  of  the  poison 
besides  unusual  heat,  even  when  conjoined  with  the  presence  of  humidity,  s^sceptihJe 
persons,  and  insanitary  evils.  Again,  frost  does  not  occur  m  Cuba,  yet  yellow  fever 
habitually  declines  in  September  and  October,  at  the  very  time  when  the  number  ot  sus- 
ceptible inhabitants  habitually  increases,  and  when  both  humidity  and  msanitary  evils 
remain  unchanged ;  hence  the  usual  decline,  in  tropical  countries,  is  not  due  to  frost,  nor 
to  absence  of  any  conditions  known  to  be  requisite.  Further,  while  yellow  fever  does 
habitually  decline  in  September  aud  October,  none  the  less  there  has  not  infrequently 
occurred  in  Cuba  recrudescence  in  the  winter,  and  in  more  northern  places  a  prevaleiicc 
of  the  disease  during  months  colder  than  Cuban  winters  ever  are;  hence,  the  usual  decline 
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may  produce  a  double  crop  is  also  o'curfrtrsome  ?r*,;"nlfs°°  w'h'?'  Pf™" 
tie  tropics  the  poison  maiiifests  an  inn.,»l  tiwlf^^   +    f  "ithiu  as  without 

casional  tendency  even  ir  ^mmer  auT  nder^^^^^^^  <  or.nan  t  and  an  oc- 

out  as  occuiTpd  hi  Pnho      1  Q/  r  +1      ""'^^^^  apparently  tavoriible  conditjons,  to  die 

of  clIi^Lt^lXa^^^^^^  (otber  than  Just  stafed) 

varying  number  of  the  susceptible  wb^mayC^^^^^  '"^^^  '^^^  ^^""y 

ita^r^^on^irof'li^^^^^^^^ 

prioV  to  the  appearance  and  contimie^^^^^ 

itary  evils,  includino-  all  vari^tie^of  lience  these  iusau- 

tion  and  filth,  comblnSi  wUrW^^^  ^^^^^^^^^^  ^'^"tiJa- 

fever.  The  two  evils,  abovreSemtl  hpi^^^^^^^  generate  yellow 
population  and  therewith  a  coSmfi.in^r        -^T  ^^'^^  ^^^reased,  are  density  of 

{.ants;  but  dense  agg7J.^^^^^  number  of  susceptible  mbibi- 

insanitary  evils,  ha?e  occurred  re^^  subjected  to  all  of  the  previous 

tropics  wfthout  generating  yello^^^^^^^  constantly  in  the  Asiatic 

bined  account  for  the  origin  of  the  notion, 1^^^^^^  ^  f'*"  conditions  when  com- 

originof  the  house-wall  molds,  of  ?hCalo?s  and  of  tT    ^'"'^  ""T^'^  ^'^^^^ 

yellow-fever,  also  increased  in  HavanT^Hnw.,  -^^  ^?"^^         ^^^^^^  ^^^  e,  like 

persons  are  indispensabL  for^he  trowtii  ^fZ  l  -'  doubted  that  susceptible 

admitted  bv  ail  to  be  a  favodnt  cf.nTfjn.^^  ^^^^^  aggregatfion  is 

tion  is  favorable  s^eltJly  ^TcZT^^^^^  '--^  ^--^^  ot^popula- 

for^^thfodgro'/X^^^ 

tiou  which  do  account  for  [t  anf  betteri  h^  '''l^^^  ^"-^^^^^^^^  by  man's  imagina- 
accounted  for  the  origin  of  numeiLs  vll/^bl  .  o^^^^^^  l'^"^  preposterously 

oower  inherent  in  special  locTconditiof;  P?n?f  ?  ^'/"^  ^  spontaneous 
>lauted  in  many  instances  Silies  the  In?  ^'^^^T  ^^^^^       ^^^^^  t^ans- 

3able  disease  poisons,  that  it  i  Ls  been  tri  hAh  ued'in^^^^^  commuui- 
iuce ;  and  if  the  absolutely  first  or  o\n  of Tl     ifn  instances  of  its  first  api>ear- 

sms  to  have  once  occurred  tlu?re^remi  i  ^^  mo^ 

tccidental  transplantations,  tspropSiiu  aTdi^^s^  accounting  for  its 

or  these  same  things  respeitin-  numcro,?^v!!ii  ^'''P^'  ^^^^  accounting 

■Inded  that  the  oiifin  of  4llow  f™^  ^^^^^  i*  is  con- 

han  is  the  origin  of  living  oi^^^^anisms  ami  tb  o  ALT' scientific  research 
ontrol  the  poison,  is  to  determineThe  comh^fn  -^^^^^  ^^-^  research,  designed  to 

Respectini.  thes^  conditions    t  is t^ki^^i^^^^^  f"'  us  propagation.^ 

ons,  density  of  population,  confined  afr  .  pfLn  f-^  humidity,  susceptible  per- 

nd  filth  with  all  this  imnlies-cond^^  ventilation,  inadequate  drainage, 

•hich  are  either  necessai?;  or  favorable  to  thf.^^^^^^^^^^  are  variable-are  among  those 
re  other  unknown  conditions  wWi.  o. I  f^^.^?i«^vth  of  the  poison,  and  that  there 
uowu  conditions  may  be  of  sucWt  ro^  ^^."^^  indispensable  un- 

atch  an  egg,  or  as  subjection  of  the  nol^^^^  continuous  uniform  heat  necessary  to 
f  carbonic^acid,  or  ToZch  ofhl  m^^^^  certain  time  to  darkness,  to  an  excess 

^  the  gro  wth  of  some  mTcroscopic  o^^  ^"^"^^  indispensable 

^i^  ^ti:;'^^^^^^  ?^:^Li7T''''  --^^^ions,  to  transplant  the 
'1  transplantations  the^ebv  nro^,?<r       ?  ^*  ^^^^       numerous  success- 

=cur8  coJnparativJl^  rareh  ^^d  tTefebvt  "'^^"^^^^  conditions 

I",  with  increasing  knowledge  eveS.n f  ^^^^^^^^^^  tJ.e  hope  that  yellow  fever 

"hapters  IV,  V,  VIII,  XI  eventually  become  a  readily  controllable  disease. 

15.-0RIGIN  AND  NATURE  OF  THE  POISON  OF  YELLOW  FEVER. 

SiJniiZMvr^tiSl^^^  ^-^-^  reproduction, 

^ison  is^a  dead. 
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elusive  proof,  the  one  wLicli  the  hettcr  explains  all  the  phenomena  of  the  disease  is 
the  more  rational.  The  former  has  hecomc  the  more  rational,  hecause,  among  other 
reasons,  many  microscopic  living  organisms  have  been  discovered,  which  cause  spe- 
cilic  spreading  diseases  in  vegetables  and  animals,  while  neither  microscopy  nor  chem- 
istry have  yet  demonstrated  the  supposed  inorganic  or  dead  organic  poisons  which 
cause  any  such  diseases;  and  because  well  known  microscopic  living  organisms  are 
emlowed  with  characteristics,  which  best  explain  the  characteristics  of  the  poisons  of 
yellow  fever  and  of  other  specitic  spreading  diseases.  .    -,     ,  •  , 

The  belief  that  the  poison  of  yellow  fever  is  an  inorganic  dead  something,  and 
therefore  that  it  originates  spontaneously  and  locally  is  due  to  two  causes,  viz,  the 
aSce  in  numerous'instancei,  of  proof  of  importation,  and  disbelief  m  the  duration 
of  the  dormant  vitality  of  the  poison.  Absence  of  proof  is  mere  negative  evidence, 
and  instances  thereof,^howeyer  numerous,  do  not  counterbalance  one  single  instance 
of  positive  evidence,  which  would  alone  suffice  to  prove  that  the  poison  can  be  im- 
ported ;  and  a  sufficient  number  of  such  instances  have  now  been  ^^ciired  to  ju^ 
inference  that  the  poison  has  been  imported  in  every  instance  where  it  did  not  pre- 
exist Whether  the  poison,  in  cases  where  certainly  not  imported,  and  certainty  on 
Sa  sul  iectis  most\lifficult  to  acquire,  did  or  did  not  pre-exist,  depends  on  whethe 
H  was  ever  before  present ;  and,  if  so,  what  was  the  possible  duration  ot  ^ts  dormant 
vitliity.  While  rcfsearch  ind  caref  ul  reports  of  all  cases  respecting  the  possible  dura^ 
ti^^n  ot^the  dormant  vitality  of  yellow-fever  poison  are  --f  needed  ye^tliere  is  good 
evidence  that  it  may  lie  dormant  even  two  years.  In  any  case  the  power  ot  ^P^cinc 
sSiu-cU^^^  poisons,  yellow-fever  included,  to  resist  the  destructive  influence  oi 
toe  and'oS^^  agents,  and  to  lie  dormant,  without  manifesting  then 

presence  until  conditions  arise  l^ivorable  to  their  action  and  growth,  is  well  estab- 
hsS  wime  the  power  of  any  of  these  poisons  to  develop  spontaneous  y  remains 
unpiwer  Advancing  knowledge  has  constantly  tended  so  to  strengthen  faith  m  the 
one  power,  which  has  been  conclusively  proved,  and  so  ^^^^^^^'^^^^^^^^^ 
which  finds  at  the  present  day  less  reason  for  acceptance  t^^n  ev  ei  b^^^^^^^^^  that  ere 
deuce  is  now  iustifiable  in  the  least  credible  instances  of  dormant  vitality,  m  pretei 
ance  to  cioTlence  in  the  most  credible  instances  of  supposed  spontaneous  origin, 
(Chapter  Vill.)^  _origin  of  yellow  fever  on  ships. 

The  doctrine  of  the  spontaneous  origin  of  yellow  fever  on  ships  is  theoretically  in 
credible  and  IS  practically  destitu'e  of"  proof  derivable  from  a  so  itary  instance  of  th 
infection  of  any  vessel,  which  had  not  previously  communicated,  directly  or  mdirectly 
with  somf  iSted  thing,  or  person.    This  doctrine  is  due  to  ignorance  respect 

To  thnLation  of  ^tho  dormant  vitality  of  the  yellow-fever  poison,  and  to  hasty  ere 
leLeLthfrgative  evidence  that  an  infected  vessel  had  not  previously  connnui, 
ca?ed  with  any  source  of  infection.  In  the  vast  majority  of  cases,  this  i^^gat  ve  eyi 
dence  has  beel  to  the  effect  that  the  infected  vessel  had  visited  some  ^sua  habi  at  o 
the  noison  which,  however,  was  not  present,  as  is  alleged,  at  the  time  when  visitet 
bv  the  vrssd  Experience  in  any  place  habitually  infected  by  yellow  fever  abuu 
dLt?y  trachesth^tSr^^^^^^^  should  never  be  given  evidence  to  the  effect  that  th; 
disease  has  crase^^^^  prevail,  or  has  failed  to  reappear  at  the  usual  season,  unless  th^ 
e^dence  is  derived  from  the  highest  sanitary  officer  in  the  place;  and  that  even  thu 
ev  de  ce  should  not  be  trustedrunless  it  be  known  that  said  officer  is  not  ouly  trust 
worthy  andco^^  hut  also'is  provided  with  ample  opportunities  to  know  whereo 

^Vn  fine'although  yellow  fever  never  has  originated  on  ships,  ^Ins  di^sease^^^^^^^^ 
tinned  throuo-hout  the  long  period  of  time  during  which  ships  were  the  chief  vehicle, 
of  ira^'^ta^^^  from  infected  places,  to  be,  in  a  certain  sense  a  seaport,"  na^ 
tical and  ^'oceanic"  disease;  but,  with  the  invention  of  steamboats  it,  in  the  sam( 
sense  brcame  a  disease  of  towns 'on  navigable  streams,  and  with  the  V^v^^nbon  o 
rSads  it  became  a  disease  of  inland  railroad  depots.  Hence,  though  slups, Jo 
Tbylouf  reLns^^^^^  to  be  the  best  carriers  of  yellow  fever,  this     no  "lo^^; 

'Sort'' oi  -oceanic"  disease  than  it  is  a  fluvial,  riparian,  or  inland  disease,  an. 
no  more  a  ship  disease  than  it  is  a  steamboat  and  a  railroad  disease. 

A  careftil  Z  of  the  fomites  and  modes  by  which  vessels  become  Infected  is  ca  cu 
late^to  advance  ^  knowledge  on  this  subject  generally,  more  than  a  bke  stud, 
prosecuted  elsewhere.    (Chapter  IX.)   - — — 

vitality  has  been  observed aiid  may,  m  this  place  be  =  ^''"J,     ;^o^^  i87m  repot ts  that  "alcoholic  fei 
Pasteur  (pp.  83, 1C9, 172.  "Studies  on  ^f^:;™^;^f  and  pr. 

instancefii  six  months,  and  in  the  other  tor ' '  more  than  a  year  and  a  half. 
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17.-ACQUISITI0X    OF    nniCXITY   FEOM    YELLOW  FEVER,  OR   ACCLIMATIZATION  SO- 

CALLED. 

The  better  comprehension  of  this  subject  is  indispensible  to  protrress  in  our  knowl 

Natives  of  Cuba,  as  of  all  other  countries,  of  every  age,  sex,  and  race  are  liable  to 
Slli'ir^'-.^^^^"^-'^*^^'^  who  have  had  the  dise^se,^;-  have  cons?anUy  Ls^^^^^^^  S 
infected  localities,  enjoy  immunity.  The  fact  that  the  natives  of  eve?T  STneve? 
apparently  suffer  at  all,  while  susceptible  foreigners  usually  do,  L  coSive  evidei^^^^ 
It  Jl".  IT^T P^'"^*  '^^^1  P\^'^^'  ^^^^  the  natives  have  been  hXtlX  sXected 
tln^  sote\To^^es:rXr!'^  '^'^^^^^  ™-  ^''^^  — '  accpiirecf  i^lJ^^^ 

rn^f^ become  accommodated  to  different  seasons  and  cli 
Sf^T  /  r'  ^^i?°t/^cli°^,atizing  vegetables,  animals,  and  man-yet  there  is  bo  ^oo^^^ 
nnlnn  ^f^'""'^^  ^^^'^  ^''^^  "^^^^^^^  cau  rcudcr  any  living  thing  insuscept'bL  to  an^ 
poison.  There  is  even  ess  reason  to  believe  that  the  direct  influence  of  c  imate  c?n 
render  man  insusceptible  of  the  poison  of  yellow  fever ;  hence  to  desi<4ate  C^n  v^^ 
tion  of  immunity  from  this  disease,  ^' accUmatl.ation-  is  a  groi  of  Ln '^^^^^^^ 

It  has  been  urged  that  the  immunity  enjoyed  Ly  the  natives  of  habitua1?v*  n  frVp.l 
places  might  be  due  to  their  better-develiped  excretory  powers  but  it  ^  im  "osT^^^^^^^ 
itlutfel  witl'?^'^'''^"',  ^onsider^d  that  th^  idult  natives  of  noi^  2^ 

fever  noi  rSl^l  to  ""  -'^^  ""^^'^  ^^^^  a  dose  of  yelW 

^Jtlf^  that  the  law  of  the    survival  of  the  fittest "  may  not  be  annlic-iWe 

np^tl!'.'!'*!*!'"'  of  yellow  fever  itself  canuot  be  the  process  by  which  tl  P 

of-hJnUh  """"^"^  P''"""'  acquire-without  any  disturlmce  as  aHe4,l 

.A.^f  .T!^""  .'^PPa'^'pt  lususceptibility  ;  for,  iu  such  case,  it  would  be  nece?s- rv  to 
wle        r  1",  '"A'"?'  «f  any  other  known  ™  son^nd  is  ^  i  er 

Si  V  „   1  ;    t^f  «™n.a  "jrief  habitnation  confers  generally  a  permaient  insusceo 

^^^tsTVatie^ranriTt*^  P=  - 

•;oJ"=^gle\r;^^^^^^^^^^^ 

nt^rl  fn^^iT^^'T"  «"PP««^d  processes,  this  remains  the  only  on/ which  is  indTs 
ornin  T^"^"^^"-    ^^though  it  is  denied  that  this  process  appHes  to  chOdren 

)orn  in  infected  places,  none  the  less  it  is  certainly  true  as  to  New  Orleans  nnd  t W 
ore  probably  true  as  to  all  other  places,  that  whoever  yeUorflverknistl^^^^^^^^ 
■umher"''??*^^         '^"'^  ti^e,  the  children  under  te/yearT orage  d^^^ 
f  ve  lo  w  SZ'l'  mortality  of  children  must  be  due  either  tVSie  poiron 

iate   w"th  Ihe  vellow  feveTL"*'  ^^^^^       in variablfasso^ 

.ected  To  Pv5«f  ?^         1    •  P"".      '  ^«  ^•^^li  poisons  are  known  or  are  sus- 

Iso  km.  fhn  i'  •m''  ^«°«J"«l«"  IS  justifiable  that  thesame  poison  which  kills  tlie  adu  ts 
lecel  M      f  l^'^''?-^.  Ittherefore  follows  that  the  insusceptibility  to  yellow  fev^^^^^ 

—  p---  whicb"im=yifa^:;ui^^i 

dTv  tho^pl.^^.f.*'"*'"''  ^^'"^  ^"^^^^'''^  P^«^®  children  under  two  years,  and  espec- 
ttieliatfe  fn  v^ir  ^""t'-r.  °  ^"r^''*^^  ^^^^^  diseases,  companxtiveTy 

Fvnp?      to.  yellow  fever,  while  those  from  to  five  years  and  older  suffer  severe! v 

iuK"XU^ecTaf;f  r '^"'^  -V^^'"'  bas  provll  that  some  Ldufts  .^Tma^iy 
^llow^evor  am?  v./^lj  epidemics,  with  febrile  attacks  which  protect  from 

IT  pLent  in^nl^^^^^  accompanied  by  symptons  too  mild  and  vague  to  iustifV  in 
u-  present  ignorance,  a  satisfactory  diagnosis.    The  special  study  of  such  cases  Z 
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indispensable  to  the  removal  of  oiir  unanimously  admitted  deficiencies  in  the  diagnosis 
of  yellow  fever.    (Chapter  X. ) 

18.— Yellow  and  malarial  fever. 

The  old  theory,  still  entertained  by  a  few,  that  yellow  fever  was  due  to  an  intensi- 
fied malarial  poison,  is  now  so  untenable  that  those  who  are  well  informed  do  not 
require  even  this  brief  allusion  to  guard  them  from  the  misapprehension  that  silence 
on  this  subiect  implies  assent  to  such  a  theory.  .     ^         .   a- 

That  both  poisons  are  living  organisms,  which  require  for  their  growth  some  condi- 
tions which  are  the  same,  is  most  probable;  but  the  characteristics  which  prove  them 
to  be  two  distinct  specific  poisons  are  fully  as  well  marked  as  are  those  characteristics 
which  distinguish  typhoid  from  typhus  fever. 


APPENDIX  C. 

EE  PORT  ON  ORGANIC  MA  TIER  IN  THE  AIR. 

By  Prof.  Ira  RexMsen. 

At  the  request  of  the  National  Board  of  Health,  I  unxlertook,  about  a  year  ago  an 
investi<'ation  on  the  best  method  for  the  detection  and  determination  of  the  nature  ot 
Ihl  organic  matter  which  is  well  known  to  exist  in  the  air.    I  was  perfectly  conscious 
at  the  outset,  that  very  gra  ve  difficulties  would  be  encountered  m  the  course  of  such 
an  investigation,  and  it^eemed  to  me  somewhat  doubtful  whether  much  of  value 
could  be  established  without  the  expenditure  of  a  vast  amount  ot  labor  much  more 
thin  was  contemplated  by  the  board  or  by  myself.    After  due  ^^XI.?' 
I  beaan  the  work  in  the  hope  that,  though  the  results  reached  might  not  be  quite  sat- 
isfac'tory  something  more  than  is  at  present  known  might  be  learned  concerning  the 
subiect  under  examination.    Its  importance  seemed  to  warrant  the  attempt.  The 
work  has  been  prosecuted,  with  some  brief  necessary  interruptions,  throughout  the 
academic  year,  Ld  I  herewith  have  the  honor  to  .o^ 
the  results  reached.    A  preliminary  report,  giving  an  outline  of  the  work  and  no 
including  any  details  in  regard  to  the  methods  employed^  ^?f/^lf^n'^r-^f,?nrTnn,^^^^^^^ 
to  the  B?ard,  and  published  in  the  -National  Board  «f  Health  Bulletin"  for ^^^^^^^^^^ 
31  1880.    The  present  report  will  include,  not  only  the  details  of  the  experiments 
referred  so  briefly,  in  the  published  statements,  but  also  of  additional  experiments,  per- 
formed since  the  time  of  the  first  writing,  with  the  object  of  more  f]^ "y^^t^.^lf 
the  correctness  of  the  conclusions  first  drawn,  or  of  gaining  new  light  upon  the  sub- 

^'tLtTc™ILlrio  have  added  very  much  to  the  subject,  I  think  it  will  be  seen 
that  greater  exactness  has  been  introduced  in  the  methods  ol  ^^^f  ^S^^ion  than  h^^^^^^ 
tofore,  and  that  the  future  possibilities  are  brought  out  more  clearly.  A  firm  basis  tor 
future  work  has  been  gained;  some  facts  of  permanent  value  l^^ve  certamlj  been 
established;  and,  if  the^ solution  of  the  problem  ^^s  not  been  reached  some,  if  ^ 
most,  ot  the  blame  should  be  attributed  to  the  nature  of  the  problem  itself.  The  wor^ 
requires  the  greatest  amount  of  patience  and  the  greatest  amount  of  f '^l-  J^™^ 
a  combinatioTi  of  these  two  qualities  the  results  reached  would  be  of  no  value  It  has 
been  my  good  fortune  to  have  associated  with  me,  at  successive  periods  ot  the  inves- 
tigation, two  gentlemen  excellently  qualified  for  the  work,  ^oth  th«.oufh^  tra med 
chemists,  both  conscientious,  and  gifted  to  an  unusual  extent  ^^^^l^-^^f  ^^'f'^ 
desire  to  acknowledge  my  obligations  to  Mr.  W.  Mager  and  Mr.  1 .  W-  Day  wlio^^^^^ 
acted  as  my  assistants,  and  to  whose  zeal  and  industry  much  of  what  has  been  accom 
plished  is  due. 


introduction. 


"Pure  air"  and  "impure  air"  are  expressions  which  carry  with  t^^in  but  vague 
meaning.  Air  may,  of  course,  be  rendered  impure  in  a  great  ^^^jf^  Pf/^^/' ^^^^^ 
produce  upon  those  who  breathe  it  an  equal  variety  of  efiects  The  mo^^^^^ 
kind  of  contamination  of  air  is  that  which  results  from  bad  ^^^^^^^'f'.^J^^lfJ^^^^^^ 
which  are  occupied  by  living  beings,  and  every  one  ^^^s  experienced  to  a  gre^^^^^^^^ 
loss  extent  the  etfects  of  this  kind  of  contamination  For  a  long  time  ^tj^s J^^^^^^^^^ 
that  the  bad  effects  produced  by  such  air  were  due  to  the 

bonic  acid  or  carbon  dioxide  introduced  by  the  breathing  1^^^^^^^' v.  &  writSn 
regarded  as  one  of  the  most  common  enemies  of  mankiud     Books  ll?;^.  J^^f.j!^^,^;^ 
on  the  subject,  and  the  popular  mind  is  still  thoroughly  imbued  wi  h  Vn^^'^/J^'^l"/' 
bonic  acid  is  the  injurious  constituent  of  the  air  of  badly  ventilated  ^PfJ^^'^^^^^^^^^^^^ 
medical  books,  and  even  some  which  are  specially  devoted  to,«^^.°^^«*[y'^^X^ 
spread  this  idea.    But  it  has  been  conclusively  shown  that  carbonic  acid  may  be  imru 
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duced  info  air,  otherwise  pure,  to  a  much  greater  extent  than  is  commonly  introduced 
by  the  breathing  process,  even  under  the  most  adverse  condirions  of  ventilation  with- 
out producing  the  characteristic  eltects  of  impure  air,  or  indeed  any  disagreeable  effects 
whatever.  And  Pettenkofler  has  shown  that  the  really  injurious  constituents  are  in 
all  probability  the  refuse  organic  matters  which  are  given  off  from  the  body,  too-ether 
with  carbonic  acid.  These  are  in  a  condition  of  decomposition,  and,  if  takeif  back 
into  the  system  again,  it  is  natural  that  there  should  be  a  more  or  less  serious  disturb- 
ance of  the  vital  phenomena.  ^•■^^^lu 
111  order,  then,  to  form  an  estimate  of  the  purity  or  impurity  of  air,  we  ought  to  be  able 
to  determine  the  amount  ot  the  really  injurious  constituents  present  in  it,  i  e.  of  the 
organic  matters.  It  is  well  known,  however,  that  the  method  usually  employed  fot 
the  purpose  of  testing  the  purity  of  the  air  consists  in  determining  the  amo  int  of  car- 
bonic acid  present.  It  the  impurities  are  introduced  by  the  breathing  process  the 
latter  method  is  certainly  of  value,  for  it  may  be  assumed  that  the  proportion  between 
i^L^rr^'  of  organic  matter  and  of  carbonic  acid  given  off  from'  the  body  is  pretty 
constant;  and  hence  if  we  know  the  amount  of  carbonic  acid  present,  we  can  draw 

l^::^^^^^^^?.  — *  «  -  with 

Still  there  are  circumstances  under  which  the  determination  of  the  amount  of  car- 
bonic acid  m  air  would  fail  to  give  the  information  we  desire,  and,  even  under  ordi- 

^.^.TT.f''''-'-'  -^"^^"^^  it  were  possible  to^letermine  drrSjly  the 

amount  of  the  injurious  constituents.  It  is  believed,  for  instance,  and  apparentlv 
with  justice,  that  the  air  of  our  dwellings  and  of  other  buildings  is,  in  sZe  X'  very 
frequently  contaminated  by  the  gases  arising  from  imperfect  shiks  and  water-closets 
It  would  plainly  be  impossible  to  determine  the  extent  of  the  impurity  thufintTod  need 
by  the  same  method  as  is  used  for  air  contaminated  by  the  process  of  Respiration  For 
tbis  purpose  we  need  a  method  which  shall  enable  us  to  determine  directly  the  amount 
^""^  ^^^F       ^^^^  recognize  the  importance  of  ha W 

such  a  method  at  our  command.  This  need  has  been  felt  for  some  time,  and  attempt! 
have  been  made  to  supply  it,  though  these  have  not  been  very  successful  It  is  iot 
proposed  to  give  heve  ^  complete  histoncal  sketch  of  the  attempts  that  have  been  made 
trom  time  to  time,  but  the  principal  ones  demand  attention 


HISTORICAL  SKETCH. 


One  of  the  first  senous  investigations  on  the  subject  under  discussion  which  rfeouires 
consideration  here  was  undertaken  by  Dr.  R.  Auglis  Smith.  His  results  are  Sdied 
m  papers  which  appeared  in  the  Journal  of  the  CJienucal  Sociei>j^Z 
cal  ^^eivs,  18/0,  andin  a  work  entitled  "AirandEain-  (London,  1872  Smith  S 
endeavored  to  collec^t  the  organic  matter  by  passing  the  air  through  water  In  ve^avd 
o  this  hesays:  -If  air  be  passed  through  water^ a  certain  amount  of  this  material 
ty  thS  If  ft1fr.?!"r^'  but  Ihave  foundit  difficult  to  pass  a sufficfeirquan- 
t  on  nf  thlfb  /   •  rapidly,  absorption  does  not  take  place,  and  evapora- 

tion of  the  water  is  the  consequence;  if  it  passes  slowly,  it  requires  several  M^e£  to 
pass  a  hundred  cubic  feet  through  a  small  quantity  of  water.    I  continued  tiie  experi^ 

in^heee°loMs:'"''*"'^**^  collecting  impracticable,  the  author  later  describes  another 
fillert  tuh  "tf  *      f  "P^^'ty  ?f  about  2,000  cubic  centimeters,  or  nearly  two  quarts,  was 

tab  air  rushes  mto  the  bottle.  The  bottle  contains  30  to  50  c  c  of  rhemuert  water 
ftnll  ^'^  "'^    O''  "'"'"^       ^"^0  is  previously  drawn  out  anTtbr^^^^^ 

s^o"^  LP.?'""-  "■'».™7™P'>/*?»"hatthewatershouldbef,nre.  "  "  •  Pattence 
iv  experh„«,f  wT?'^  P'-«P''™««"«       experiments  of  this  kind.    •    •  ? 

i^S'^^Tiiio:^!^:^:^:;^'-'''''-''-^  withgoodair":tsratd°i^^ 

Imni^l^  ^^"''^  ^^'^  ^  g^ea*  amount  of  patience.   lis  tediousness  is 

ma  t^^^^  ^'""^'^  '^^^'''l  with  water  was  subsequently  examined  for 

eSin  this  w^v  ki*^^  ^  questionable  whether  complete  absorption  can  be  ef- 
he  a?r  be  i^wn^Vhr^^^^^^^^  Bubsequcnt  statements  made  by  Smith  it  seems  clear  that  if 
ue  air  be  drawn  through  a  number  of  vessels  and  tubes  for  the  purpose  of  securing 
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complete  absorption  a  considerable  quantity  of  the  substances  which  it  is  desired  to 
obtain  remains  in  contact  with  the  walls  of  the  glass  vessels  and  tubes. 

At  tirst  Smith  confined  himself  to  the  action  of  the  air  under  examination  on  a  dilute 
solution  of  potassium  permanganate.  He  noticed  very  marked  differences  m  the  effect 
produced  upon  the  solution  bv  air  of  different  degrees  of  purity,  and  showed  that  m 
general  the  purer  the  air  the  less  reducing  action  does  it  exert  upon  the  permanganate. 
The  presence  of  nitrous  acid  and  sulphurous  acid,  in  city  air  especially  interferes  very 
decidedly  with  the  value  of  the  permanganate  test,  and  though  Smith  is  at  first  en- 
thusiastic in  regard  to  this  test,  he  afterwards  practically  abandons  it,  preferring  to 
determine  only  the  nitrogenous  material  in  the  water  after  the  absorption  ot  the  or-  | 

^Tn^lSr^Moss  published  {Lancet,  p.  627)  a  paper  ^^On  the  Estimation  of  Nitrogenous 
Organic  Matter  in  Air."  He  passed  the  air  through  wash  bottles  containing  pure 
water,  and  then  examined  the  solutions  thus  obtained  according  to  the  usual  method 
for  determining  the  amounts  of  free  and  potential  ammonia. 

In  view  of  Smith's  remarks  on  the  use  of  wash-bottles,  Moss's  own  description  of  his 
experiments  would  appear  to  condemn  them  as  of  little  value,  and  it  is,  at  least,  sur- 
prisino^  to  learn  that  ^'in  the  whole  of  the  experiments  the  quantity  of  air  passed 
throulh  the  aspirator  is  corrected  for  temperature  to  0°  c  and  for  pressure  to  30  m. 
biron?eter  VeW  little  that  is  new  is  added  to  our  knowledge  ot  the  subject  by  Moss's 
exneriments  but  thev  seem  to  indicate  marked  variations  in  the  amounts  of  nitrogenous 
matter  present  in  the  air  under  different  circumstances,  and,  in  this  respect,  they  con- 
firm  the  results  of  Smith.  The  external  air  at  Portsmouth  contained,  according  to 
Moss,  in  a  cubic  meter  an  amount  of  combined  nitrogen  varying  from  0.0/2  mihgram 
to  0  274  milio-ram,  while  air  taken  from  a  hospital  ward  contained  1.542  mihgrams,  and 
tharfrom  a  men's  privy  1.133  miligrams  in  a  cubic  meter         .  ^    ^         ^  ^ 

The  sanitary  department  of  Glasgo^f,  under  the  direction  of  Dr.  James  B.Russell, 
medical  ofiicer  of  health,  has  for  some  time  past  published  monthly  reports  on  .he  air 
of  the  citv.  These  reports  are  prepared  by  the  chemist  of  the  department— first,  L. 
M  Dixon  B.  Sc.,  and  at  present  William  J.  Dunnacliie.  Mr.  Dixon  devised  a  method  for 
extracting  the  objectionable  constituents  from  the  air,  which  may  be  described  m  a  few 
words-  The  air  is  drawn  through  three  glass  vessels,  called  absorbers  ''about  7  inches  • 
lono-  and  2  inches  diameter,  each  of  which  is  fitted  with  an  India  rubber  cork  having 
two'peTforations  for  the  insertion  of  glass  tubes."  Through  one  of  these  pertoratioiis 
in  each  cork  a  tube  passes  nearly  to  the  bottom  of  the  absorbers  and  there  terminates 
in  a  flattened  bulb  around  the  outer  edge  of  which  a  row  of  minute  holes  is  drilled  by 
a  lapidary.  The  absorbers  are  connected  by  glass  tubes  which  pass  through  the  sec- 
ond opening  of  each  cork.  "  To  the  last  of  the  series  of  bent  taibes  an  India  rubber 
pine  is  attached,  which  communicates  with  the  'inlet'  of  an  ordinary  gas-meter  reg- 
isterino-  from  0.01  to  1,000  cubic  feet.  The  outlet  of  this  meter  opens  into  a  cybndrical 
receiver  with  which  all  the  other  meters  of  the  station  in  a  like  manner  communicate. 
A  f -inch  lead  pipe  passes  from  the  receiver,  and  is  attached  to  the  aspirator,  which  is,' 
in  connection  with  the  water  main.  "  i  •      t„  . 

One  scries  of  the  absorbers  is  used  for  the  ammonia  and  albuminoid  ammonia.  In 
order  to  effect  complete  washing  of  the  air  a  mea^sured  quantity  of  perfectly  ck' an  glass 
beads  is  placed  into  each  glass,  and  the  -rose,"  or  perforated  end  of  the  gla,ss  tube 
placed  in  position  among  the  beads.  "  Each  set  oi  absorbers'  is  kept  out  twice  for  a 
period  of  forty-eight  hours  and  once  for  one  of  seventy-two  hours  m  each  week.  When 
returned,  the  tubes  and  absorbers  are  disconnected  in  rotation,  emptied  and  thoroughly 
washed  with  distilled  water."  x      ^-         i  «nr 

The  work  done  at  Glasgow  seems  to  be  rather  more  systematic,  and  entitled  to  cor- 
respondingly more  weight,  than  that  done  at  most  other  places.  It  seems  ^owevej, 
iustifiable  to  object  to  the  use  of  a  series  of  vessels  such  as  is  there  employed  Smith  s 
Seriments  prove  that  the  use  of  complicated  vessels,  of  which  a  considerable  amoiuit 
of  surface  is  exposed,  is  fatal  to  accuracy  and,  although  the  errors  ^^^}'^^^. 
experiments  must  be  very  nearly  constant,  it  is  highly  desirable  to  find  a  method 
involvine:  simpler  vessels.  ,  ,      ,  •  f  »^ 

At  the  observatory  of  Montsouris,  near  Pans,  elaborate  examinations  of  air  are 
made,  as  well  as  at  Glasgow.  The  method  of  washing  the  air  is  similar  to  that  en  - 
ploved  at  Glasgow,  though  it  appears,  in  some  respects,  to  be  somewhat  less  peifea 
Sue  modification  deserves  mention.  The  piece  of  the  apparatus  ^^l^^f  \««rre«pond^^^^^ 
the  ''rose"  of  the  Glasgow  apparatus  above  described  is  made  of  platinum,  uecei 
minations  are  made  of  the  ammonia  and  albuminoid  ammoma. 

It  will  thus  be  seen  that  the  subject  under  discussion  has  seriously  claimed  the  atte 
tion  of  those  interested  in  the  problems  of  sanitary  science,  and  a  great  deal  ot  tiuio 
has  been  spent  upon  it. 

NEW  EXPERIMENTS  ON  COLLECTING  ORGANIC  MATTER  FROM  THE  AIR. 

In  beginning  actual  work  it  was  first  considered  necessary  to  devise  a         P^^^^^^^  I 
method  for  the  colleotion  of  the  nitrogenous  organic  matter  than  had  yet  been  uv. 
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scribed.  A  suggestion  made  by  Chapman  (Chemical  News,  1870,  p.  65)  was  taken 
advantage  ot,  and  witli  the  aid  of  some  modilications,  a  verV  satisfactory  and  simple 
jLethod  was  perfected  after  considerable  work.  Chapman  used  finely-pondered  ^iia- 
ice-stone  placed  on  a  layer  of  coarser  pumice-stone  on  wire  gauze  in  a  funnel  ^The 
material  was  firsr  heated  to  redness  and,  before  the  air  was  drawn  throu  "h  it  was 
moistened  with  a  little  water.  He  says  .  hat  he  found  this  method  satisfactory?  thoroh 
L  accur™  ^""^  ^  description  of  any  experiments  which  furnish  pi^ot  ff 

It  seemed  desirable  to  diminish,  as  much  as  possible,  the  surface  of  the  absorbing 
cTthe  ah  wL^?b^         T  "j^i        ^o,"-rcise  the  thickness  of  the  masfthio  gg 
of  the  nune    o  f^.h.  n/A  ''''''  so  Chapman's  apparatus  was  modified  by  using,  instead 
f2r    Ti?^         A  tbfee-eighths  inch  internal  diameter,  and  from  5  tS  7  inches 

SerTub       an.Mn^trV^*  '^-^  so  as  to  accommodate  a  small  piece  of 

£?^%::^/£fi-a^^t-s^ 

'''/'•''^^'^^•'"^''•'^•f  ^^-"^^  experiments  which  form  the  basis  of  this 

Sater^al  ififaSoV^^^/lI  f  r ^'  j?  determination  of  very  minute  quantit^s 
nr       l«^t  fV  •     ^^^^F^ssary  at  the  outset  to  procure  absolutely  pure  reagents 

^ekgentrueed  ^^^^        S^^^^^'t  accuracy  the  amount  of  impurity  fn  the 

soLTfme""  w7ff  ff  ^^^"l^y  distilled,  and  then  steam  was  passed  through  this  for 

"av  e  l^lStesrS''  ^  ^^^^^^^l^' cleaned  condenser, 'the  first  100  c.  c  of  the  dl'stllUte 
fhe  wtlfs  If  the  olT'''''-  I*  ^"S^^t  be  thought  that  this  ammonia  came  from 
iT  thTc  stn^tfm?  S  connections,  but  this  is  apparently  not  so.  For, 

Ihe  amZn  1  w  o  i  S^y'^n  specin.en  be  continued  until  the  distillate  ceases  to  give 
dirtelvXouirthP  ^In?  the  purified  water  be  then  distilled  inime! 

lei  nfiTTf^^^        .     T""  ^'O^'V*^^'^'''  portions  of  the  distillate  give  the  same 

la  er  absotV.Tv  f^^'^^  seems  indeed  almost,  if  not  quite,  impossible  to 

water  ahso  utelj  free  Irom  ammonia.    This  fact  need  not,  however  interfere  witb  fhl 

a'Swh^Sretol^  ''^'y  determlnenhe'aro" 

frZ  thtf  t^^al  fo,n^^^^^^^  purified  water,  and  then  to  subtract  this  amount 

^nnTwWoi  ?  }  experiment.    This  was  done  in  every  case.    Of  course  a 

tectefS^m%ral^^^^^^^^  may  be.  purified  at  onetime  and\ept  careful";  \  ?o^ 

given  otfTom^OoV  "T"        ^  determination  of  the  amount  of  ammonia 

rSn  must  bei?«l      1  f''  "^^l^"     "^"^f '  ^^^^      ^^^^'^         great  a  coi- 

rection  must  be  made  m  determinations  made  Avith  this  water. 

salt  was  nnriit^^^i^^  ^""^  prepared  from  pure  ammonium  chloride.  The 

^  LTved^i^i  a  me7of  w  re-crystallization.    3.147  grams  were 

tiZwere  hen  di^nf  P.7i  (pnnfied  as  above),  and  50  c.  c.  of  this  concentrated  solu- 
sDondTd  tn  n  noon'       ^      ^"^  ^'1^'''  ^«  «f  ^^^^  dilute  solution  corre- 

Tii/^/t^  ^  ^^l'^"*^^  throughout  the  experiments. 

r.i'.  ,  y  ^"^"^^'^  potasaa  was  made  by  dissolving  400  grams  of  stick  ciimt,> 

potassa  (Merck  s,  purified  by  alcohol)  in  wate^,  and  diluting  the  whole  t?ine  litT  so 
T^^^yVn^ZTZ^^^^^^^^  Thissolntionwasbo^ledforsometim^^t^iti.^^ 
..f'/iv'^'^f  carftowate  was  prepared  by  dissolving  500  grams  of  the  nure 

cSre^  o  1'^^''  ^a..CO3+10H.O,  in  water,  and  diluting  to  oL  lite%  then  bo  ing  as 
^S^03+10hIo.      ^""^  present.    1  c.  c.  of  this  solution  contains  0.5  gTam 

b  A  solution  of  potassium  permanganate  was  prepared  by  dissolving  8  grams  of  KMn 
?ram  KMnO.?         ^  """"^       '  ^^^"^  ^'''^'''^  ^  "  «^  ««^tains  aOoS 

.rrbnl!^.?r?''^''wf  absorbers  was  prepared  by  eoarsely  powdering  the 

il  wKf  """^^^  ^^^^         P^^fl^r^  tl^^^^  ^ottlmg  that  por! 

onl?.  nn  f  I^^',!"  «^  ^1'^^^^  ''^l^ot.    The  fine  powd"  r  is  objec 

Jaf  i!^  ^-  distilled.  The  material  as  described  is  capable  of  absorbing  nitro<ren- 
rmhH^?onJri*^^  ^'i'  T  ^'^  fi'^^^  I^«f«re  each  expc^riment'the 

Z    Wh.n  fiiLV-'"."^  fi'^"^'^  ^  platinum  crucible  for  some 

rsie„!;i^:^tha"it;L'Va^^^^^^^^  mass  should  be 

!^       "^^tf      described  above,  a  Nessler's  solution  is,  of  course,  neces- 
irectkm^  estimation  of  the  ammonia.    This  is  prepared  according  to  the  ordinaiy 

•^Imf .In^^^nnT^*''^'"^''  V';*^^''  "'/^^  determinations  of  the  amounts  of 
ee  and  albuminoid  ammonia  obtainable  from  the  organic  matter  of  the  air,  the  air  to 
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be  examined  is  first  drawn  through  the  xmmice-stone  absorber  l)y  means  of  an  appro- 
priate aspirator.  The  volume  of  air  necessary  for  a  determination  varies,  of  course, 
according  ro  the  amount  of  impurity.  Usually  from  50  to  100  liters  were  drawn  through.  , 
After  the  absorption  is  completed,  the  pumice-stone  is  brought  into  a  flask  perfectly 
cleaned  witb  the  purest  water  and  500  c.  c.  of  the  same  water  and  5  c.  c.  of  the  sodium 
carbonate  solution  added.  Connection  is  made  with  a  clean  condenser,  and  100  c.  c. 
distilled  off  (distillate  A)  and  put  aside  in  an  appropriate  vessel  for  treatment  with 
Nessler's  solution.  A  small  amount  of  the  distillate  mo,y  be  collected  beyond  this 
point  and  tested  for  ammonia,  but  it  will  usually  be  found  to  contain  none. 

Twenty  c.  c.  of  the  potassium  hydroxide  solution  and  50  c.  c.  of  the  permanganate 
solution  are  added  to  the  contents  of  the  flask,  another  100  o.  c.  distilled  off,  and  the 
distillate  (distillate  B)  put  aside.  ,      .  *  , 

Distillate  A  is  now  Nesslerized,  and,  after  the  necessary  correction  is  made,  the 
amount  of  ammonia  found  represents  the  free  ammonia.  Distillate  B  in  like  manner 
gives  the  albuminoid  ammonia  in  the  volume  of  air  drawn  through  the  absorbers.  The 
results  may  then  be  made  comparable  with  others  by  calculating  for  a  given  volume 
of  air.  The  quantity  of  ammonia  derived  from  the  organic  matter  is  usually  stated  in 
miligranis  in  a  cubic  meter  of  air,  or  in  grams  in  a  thousand  cubic  meters.  The  quantities 
given  in  this  paper  are  according  to  the  latter  standard. 

Unless  special  precautions  are  taken,  great  inconvenience,  if  not  the  destruction  of 
the  glass  vessel  used  in  the  distillation,  is  caused  by  bumping.  This  can  be  prevented 
almost  entirely  by  heating  the  flask  quite  slowly  before  beginning  the  distillation,  and 
not  allowing  the'flask  to  cool  during  the  process  of  distillation.  The  solutions  of  pot- 
assium hydroxide  and  of  the  permanganate  should  also  be  hot  when  added. 

If  all  tiie  directions  above  given  are  carefully  followed,  no  diiii.culty  is  experienced 
in  making  the  estimations;  though  it  will  be  seen  that  the  great  number  of  precau- 
tious necessary  make  the  work  very  tedious.  ,      i      i  • 

Experiments  to  determine  the  efficienc!/  of  the  pumice-stone  tube.— The  absorber  having 
been  prepared  as  above  described,  air  was  drawn  through  it,  and  then  through  four 
wash-  bottles.  Ninety-one  and  five-tenths  liters  of  air  were  drawn  through  in  the  first 
experiment.  In  each  of  the  wash-bottles  there  were  50  c.  c.  water,  and  in  the  first  one 
there  were  further  5  c.  c.  dilute  hydrochloric  acid.  The  time  occupied  in  drawing  the 
air  through  in  this  experiment  was  ten  hours.  On  now  bringing  the  pumice-stone  in 
water  and  distilling  as  above  described  with  the  necessary  reagents  for  the  purpose  of 
determining  the  entire  quantity  of  ammonia  obtainable  from  the  collected  material,  an 
amount  corresponding  to  about  0.3  gram  in  1,000  cubic  meters  of  air  was  found.  On 
examinino-  (he  wash  water  contained  in  the  four  flasks,  only  the  quantity  of  ammonia 
known  to"  be  present  originally  was  found.  Then  the  air  was  passed  successively 
tbrouo-h  two  pumice-stone  tubes,  and,  while  the  first  yielded  a  considerable  quantity 
of  ammonia,  the  second  did  not  yield  even  a  trace.  After  this,  air  drawn  through  a 
vessel  containing  decaying  meat  was  used,  the  experiments  otherwise  being  excictly  like 
those  just  described.  'Three  pairs  of  parallel  experiments  were  performed  and  these  , 
gave  the  quantities  of  ammonia  stated  below,  calculated  for  1,000  cubic  meters  ot 
air ; 


Series. 

First 
experiment. 

Second 
experiment. 

Chram. 
0.457 

0.  608 

1.  092 

Gram. 
0. 45 
0.527 
1. 153, 

The  wash  water  in  the  three  flasks  used  in  each  experiment  was  now  examined ,  and 
again  only  the  original  quantity  of  ammonia  was  found.  It  is  thus  shown  conclusively 
that  the  pumice-stone  tube  is  an  efiicient  absorber  of  the  nitrogenous  organic  matter 
contained  in  the  air.  As  regards  the  rapidity  with  which  the  air  is  drawn  through 
the  absorber,  it  seems  to  make  very  little  difference  what  the  rate  is.  A  number  oi 
experiments  were  performed  to  test  this.  The  rate  of  passage  was  varied  between  ton 
liters  in  two  hours  and  the  same  amount  in  forty-five  minutes.  In  all  cases,  liow- 
ever,  no  ammonia  was  obtained  from  absorbents  placed  between  the  first  pumice-stone 
tube  and  the  aspirator.  -r  ,  •  -.    i  a^a  oa 

The  absorber  employed  in  these  experiments  can  then,  I  think,  be  recommended  as 
the  best  thus  far  used.  It  is  simpler  than  that  introduced  by  Dixon  at  Glasgow,  or 
that  used  atMontsouris,  and,  at  the  same  time,  Avhile  accomplishing  everything  wnicn 
is  expected  of  the  two  forms  mentioned,  it  is  free  from  what  appears  to  me  to  be  a  very 
serious  objection  to  these,  viz,  the  exposure  of  a  considerable  glass  surface  t^  the  action 
of  the  air  under  examination.    The  new  absorber  is  shown  to  collect  all  the  nitrogen- 
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datiou  of  the  apparatus  which  I  in.  ahlp  tn  X«  Sf?  i  I  unquahfaed  recommen- 
of  experiments^^hieh  Lea  not\T^^^^  J.^'^  large  number 

tition  of  those  which  preceded  it.  with  threLeSv of  so^n^^^^^^^^^^  vS^  ^-'^  ""^P^" 

as  the  li-nres  actually  obtained  furnish Ct  litt^lp^.^^^ 

they  may  be  omitted.  P'""^^  accuracy  of  the  work, 

Parallel  experiments  to  determine  the  reliahilitu  of  the  re^vlt^     TTo.oS.^-  oi.        ^-u  ^  x-, 
nitrogenous  matter  can  be  completely  abSed  bv  fbp  ^f, 

efiort  Las  thus  far  been  maclfby  eTerimeiters^^^^^^  very  little  if  any, 

of  the  different  methods  emnloved  A,  the  »,v  in  i  •  determine  tlie  reliability 
from  day  to  day,  it  is  ,  lain  tS  the  milv  w»Tt  t  ?  P'"""  ^'^"^^  *°  nndergo  change 
ami„e  J  the  ea,^e  time  l>eZe„flf%ZlZ!? metho.l  fairly  is  to  ex- 
cartied  on.  Sometimes,  mdeedfthree  eTneriment,  t^^^^^  experiments  were  always 
at  the  same  time  for  the  pnrpos^,  oluJ.^^Z7:^l  ve*flc*aHoT'  ""^ 

the  totexpenments.    In  aU  cases  the  amounts  srte^d' coXM?oi:SSj^^bYcC^U: 


Series. 

First  ex- 
periment. 

Second  ex 
periment. 

Third  ex- 
periment. 

A  

Gram. 
0.  343 
0.  457 

0.  608 

1.  092 

Gram. 
0.  361 
0. 45 
0.  527 
1. 153 

Gram. 
0. 439 

c..''""" ;;;  

D    

between  the  resultroSd^^^^^^^^^^  ^«     '^^^  agreement 

observed  above.    If  we  remember  w^^f  ''''  ^^'"^  P^^^^'i'  <lian  that 

here  dealing  with,  thr  a™?^nt  mul^bf^^^^^  ^^t*^^^'  ^e  are 

method  may  withourdoubt  be^.sed  wi^^^  (^'"^^  satisfactory,  so  that  th« 

information  in  regard  to  the  total  anmnnf  nf  J  whenever  it  is  desired  to  obt; 
tained  in  the  air  "^"^^     nitrogenous  or  ammoniacal  matter  c( 


absorber  wlilcr^xerts  a  rSucirr^^^^^^  something  passes  through  the 

meats  have  shown  that  th  s  i^not  ^ Z^^^^^^^  Permanganate,  and  previous  experi- 
manganate  method  for  determL  no-?K  J^'""  "'^^'^^  unreliability  of  the'per- 

the  .uaking  of  anv  quaS™ve  einerime  '"'"^^^'^  1^^"^^^^*  prevented 

for  the  purpose  of  diLoverin  'rnnro^^^^^^^  some  experiments  were  performed 

iitrogeious  oxidizable  S^riKXir^^^^^^^         Proportion  existing  between  the  non- 
massed  at  the  same  time :  1st  thr"^^^  '^^^^ 
?anate;  and,  2d,  through  a  pVma^^^^^^  «ol"tiou  of  perman- 

'trength  as  in  the  first  "experf^u^m^"^^^^^^^^^^^^^  f  of  the  same  amount  and  same 
venous  material  by  the  p^iS  S'erenu^^  ™  ^"^^^  ^^*ro- 

vas  then  noted,  and  tlL  Zoiint  o^ak  no^^^^^^^^^ 

ccomplish  the  same  resuir  T l  e  resultsTe aS^dl  f^^^^^^^  pumice-stone  required  to 
actory,  but  they  showed  that  as  wonl^w^v^  ^^'^  experiments  were  not  satis- 
he  nitrogenc,us  materia  lafnot  Ten  iemollf Jnn^^  expected,  the  air  from  which 
ban  that  which  had  been  nasCl  tbromrl?f^!  eontainod  more  oxidizable  material 
.^tever  upon  the  impor^Km  They  throw  no  light 

'.tnent.  as  a  mean's  of  Jnd 'fn^oflLnu^it-  ^tZTT^S^^^:  S 
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at  present  we  possess  no  method  that  can  give  more  than  a  faint  intimation  of  the 
presence  of  non-nitrogenous  organic  matter  in  the  air,  and  if  these  could  be  shown 
to  be  injurious  we  sliould  be  in  a  sorry  plight  indeed,  so  far  as  our  power  to  determine 
the  amount  of  impurity  is  concerned. 

Reliability  of  the  results  obtainedin  determining  ammonia  and  albuminoid  ammonia. — After 
the  collection  of  the  material  from  the  air,  the  problem  of  its  examination  becomes 
very  similar  to  that  of  the  examination  of  the  organic  matter  in  water.  It  is  known  that 
great  differences  of  opinion  exist  among  those  who  have  worked  on  the  latter  problem, 
and  it  can  safely  be  said  that  up  to  the  present  no  satisfactory  conclusion  has  been 
reached.  It  is  not  necessary  to  enter  into  the  discussion  as  to  the  relative  merits  of 
the  different  methods  which  are  in  use  or  which  have  been  recommended  for  the  deter- 
mination of  organic  matter  in  the  air.  It  is  plain  that  it  is  not  of  so  much  importance 
to  sanitarians  to  know  the  total  amount  of  organic  matter,  that  is,  matter  containing 
carbon,  in  the  air,  as  to  the  amount  of  those  particular  organic  matters  which  are 
most  likely  to  be  injurious.  These  are  commonly  supposed  to  be  nitrogenous,  on  the 
assumption  that  they  are  derived  from  animal  substances  which  nearly  always  con- 
tain nitrogen.  i  o  -^i. 

The  albuminoid  ammoiiia  process,  as  developed  by  Wanklyn,  Chapman,  and  femitn 
(Journal  Chem.  Society,  N.  s.,  vol.  v,  p.  591 ;  Wanklyn,  Water  Analysis,  fourth  edition, 
p.  25),  has  attracted  a  great  deal  of  attention,  and  has  been  extensively  used.  As  is 
well  known,  this  process  depends  upon  the  fact  that  many  nitrogenous  organic  sub- 
stances give  up  their  nitrogen  in  the  form  of  ammonia  when  treated  with  potassium 
hydroxide  and  permanganate.  If  we  then  have  a  mixture  of  substances  consisting, 
on  the  one  hand,  of  ammonia  or  volatile  ammoniacal  bases  (ethylamine,  methylamine, 
&c.),  and,  on  the  other  hand,  of  various  nitrogenous  organic  substances  containing 
nitrogen  in  different  forms  of  combination,  we  can  distinguish  between  the  two  kinds 
of  substances.  The  original  mixtare  is  treated  with  sodium  carbonate  and  water,  and 
the  ammonia  given  off  under  these  circumstances  is  classed  as/ree  ammonia.  On  then 
treating  the  residue  with  potassium  hydroxide  and  permanganate  a  new  portion  of 
ammonia  is  given  off.    This  is  classed  as  j^otential  or  albuminoid  ammonia. 

I  will  here  call  attention  to  experiments  undertaken  to  decide  whether  this  method 
fives  concordant  results  when  applied  to  the  examination  of  the  material  collected 
from  the  air  in  the  pumice-stone  absorber.  A  large  number  of  parallel  experiments 
was  performed  for  this  purpose.  The  results  of  some  of  the  typical  are  here  commu- 
nicated. 

First  series.    {Laboratory  air.) 

Gram. 

1st  experiment— Free  ammonia   ^''^ 

Albuminoid  ammonia  

2d  experiment— Free  ammonia   ^- 

Albuminoid  ammonia  

Second  series.    (Air  through  decaying  meal.)  ! 

1st  experiment— Albuminoid  ammonia   ^.45 

2d  experiment — Albuminoid  ammonia   0. 5U 

Third  series.    (External  air.) 

1st  experiment— Free  ammonia   ^'  120 

Albuminoid  ammonia  -   o  n?^ 

2d  experiment— Free  ammonia   nAf^ 

Albumionoid  ammonia  


Fourth  series.    (External  air.) 

nia  

Albuminoid  ammonia. 


1st  experiment— Free  ammonia    ^- 


2d  experiment— Free  ammonia   ^'  J^J 

Albuminoid  ammonia  

3d  experiment— Free  ammonia   ^' j^'^,. 

Albuminoid  ammonia     u. 

Fifth  seriss.    (External  air.) 

Ist  experiment— Free  ammonia   a'm'^ 

Albuminoid  ammonia   a'o6i 

2d  experiment— Free  ammonia   J^*  "j* . 

Albuminoid  ammonia   ^*  J* 

'08 


3d  experiment — Free  ammonia 


Albuminoid  ammonia   ^' 
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Sixth  series.    {External  air. ) 

Ist  experiment—Free  ammonia   0^101 

Albuminoid  ammonia     o'  n^i 

2d  experiment— Free  ammonia  '''*..'.*."'.'.'!!*'!!.* 0  09 

Albuminoid  ammonia     n'nr; 

3d  experiment— Free  ammonia  ' " 0074. 

Albuminoid  ammonia  -  -  -  ^ " !  1  * '.  1 1  lir.'.  ] ! ! 0  041 

Seventh  series.    (Air  contaminated  by  breathing.) 

1st  experiment— Free  ammonia   q  2^,-, 

Albuminoid  ammonia  .  .  .  . n'  000 

2d  experiment— Free  ammoni a  '  ] ' ^22^ 

Albuminoid  ammonia   1  * ! 0  309 

Eighth  series.    {Laboratory  air.) 

1st  experiment— Free  ammomia   ^«qo 

Albuminoid  ammonia  a  At 

2d  experiment— Free  ammonia  \  \\\\ o'()t\ 

Albuminoid  ammonia  J  '.  *.  J  J  **!*]"*.!!"'  ! 0  42 

Ninth  series.    {Labor ator^y  air.) 

Ist  experiment— Albuminoid  ammonia  ....  n  00 

2d  experiment— Albuminoid  ammonia  .    n  V nr 

 -   u.  195 

The  results  recorded  above  will,  I  think,  serve  to  eive  a  fair  irl^^o      fi.^  „ 
the  method  involved;  and  it  wili  be  seen'  from  Lli  nfatTn  ete™h,atTons'oPtl?5 
organic  matter  made  in  one  and  the  same  specimen  of  airrtbere  fsl^^b  i?v  of  coLki 

e^  t.r,"^;n^^^^^^  i^:  S 

="4A^e?X^nl^^^^ 

from  dav'^o  daT„7"  detected  but  slight  vS^L't^chrS^^ 

of  confidence  ^'     "         ^'"'^  atmosphere,  can  hardly  be  determined  with  aSy  de^ee 

AfflTil"""*''"'"''"'*^,'",  t}'T'^«tof  nitrogenous  organic  matter  in  air  h„  diffn-ent  cansei  - 

of  the  water    Inecial  r^^^^^^^^^  ^  '^^^  ^^""^^  ^^^'^'^^^  ^^^^^^^^^^ 

found  that  at  least  ITihf  Tffn  ^^""'l  f  "^"'^  complete  absorption,  but  it  was 
absorl.Pr  •  ;     \  ?®  »it  -ogenous  material  was  absorbed  by  one  numice-stonft 

>otan»'a.sn?ro7theo;"»n^  ■        \^  ?^  aH-uminoid  ammonia  fo  ind  in  air  is 

«  Hu,;o~'in  thi^fr^ectr "  ""'^  I'igl^-  • 

he  water.     '  ^"""'^  "'""er  is  eifectually  retained  by 
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In  a  paper  read  before  the  Philosophical  Society  of  Glasgow,  February  18,  1880,  Dr. 
Neil  Caimichael  briefly  discusses  the  qnestion  here  suggested.  The  subject  of  the 
paper  is,  "The  trap  and  water-closet  system,  and  the  relations  of  the  same  to  sewage 
products,  gaseous  and  other."  He  refers  to  some  air  analyses  published  in  the  reports 
on  the  air  of  Glasgow  by  the  sanitary  department,  and  finds  that  air  a  few  feet  over 
the  Clyde,  under  the  Broomielaw  bridge,  is  rather  more  free  of  impurities  than  the 
air  taken  from  the  city,  that  Is,  it  contains  less  organic  matter.  Still  the  water  of  the 
Clyde  at  the  same  point,  on  being  analyzed,  was  found  to  contain  0.263  grains  free 
ammonia  and  0.065  grains  albuminoid  ammonia  per  gallon,  representing  a  very  large 
amount  of  organic  impurity.  He  then  says:  ''The  organic  particles  are  rendered  so 
heavy  by  soaking  with  water  that  they  are  not  raised  with  the  aqueous  vapor,  or  by 
wind  blowing  over  the  surface.  Marshes  and  swamps,  in  a  dry  season,  when  the  water 
is  low  and  the  particles  are  drying  on  the  muddy  sides  and  on  the  vegetation  on  the 
banks,  are  frequently  highly  pestilential.  Mr.  Baldwin  Latham,  in  his  work  on  sani- 
tary enqineering,  on  this  point  says :  '  One  thing  is  certain  with  reference  to  malaria, 
that  all  authorities  are  agreed  that  it  is  never  extricated  from  a  water  surface.'  These 
methods  of  answering  the  question  are,  however,  not  quite  conclusive,  although  they 
doubtless  show  a  high  probability  in  favor  of  the  opinion  expressed.  I  therefore  set 
myself,  by  direct  experiment,  to  determine  the  point."  The  author's  method  consisted 
in  drawing  contaminated  air  through  water  and  then  studying  the  etfects  of  this  air 
upon  various  liquids  capable  of  nourishing  germs.  His  conclusion  is  that  germs  do  not 
pass  through  the  water.  With  reference  to  water-traps  he  says :  "They  exclude  the 
soil-pipe  atmosphere  to  such  an  extent  that  what  escapes  through  the  water  is  so  little 
in  amount,  and  so  purified  by  filtration,  as  to  be  perfectly  harmless." 

Dr.  Carmichael  regards  my  experiments  with  air  contaminated  with  decayed  meat, 
described  briefly  in  the  preliminary  report  published  in  the  "  National  Board  of  Health 
Bulletin"  for  January  31,  1880,  as  confirming  the  conclusion  that  water  retains  the 
organic  matter  from  air  passed  through  it.  This,  however,  is  only  true  if  we  assume 
that  albuminoid  ammonia  is  a  measure  of  the  organic  impurities.  There  still  remains 
the  suggestive  odor  of  the  air  after  it  has  passed  through  the  water,  to  be  explained. 
Is  this  air,  in  spite  of  its  odor,  harmless?  Special  experiments  would  be  required  to 
answer  this  question.  ' 

Within  a  very  short  time  Werniche  ( Firc/joio's  Arclnv.,  79,424)  has  published  an 
elaborate  paper  on  the  air  as  a  transporter  of  germs,  and  in  this  ho  shows  that  bacteria 
are  not  taken  up  from  a  putrefying  liquid  or  moist  slime,  but  when  there  are  bubbles 
in  the  liquid  which  break  and  throw  up  a  spray  the  air  becomes  contaminated. 

2.  Air  was  next  contaminated  by  means  of  meat  which  was  allowed  to  pass  to  the 
last  stages  of  decomposition  and  gradually  become  dry.  The  experiments  with  this  air 
were  carried  far  enough  to  show  that  it  yields  a  considerable  larger  amount  of  ammonia , 
and  albuminoid  ammonia  than  ordinary  air,  and  the  conclusion  may  be  drawn  that  "ma-' 
laria"  if,  as  is  supposed,  it  arises  from  dried  matter,  will  probably  be  found  to  yield  an 
abnormally  large  quantity  of  albuminoid  ammonia.  Experiments  upon  this  point  are, ' 
however,  entirely  wanting  up  to  the  present. 

3.  Finally,  air  contaminated  by  the  process  of  respiration  was  examined.  For  this 
purpose  an  air-tight  box,  about  three  feet  long  by  two  feet  high  and  two  broad,  was  pre- 
pared and  into  this  was  placed  a  good-sized  dog.  Air  was  then  drawn  slowly  through 
this  box  and  examined  as  usual.  Two  determinations  are  here  given.  These  were 
made  at  the  same  time. 

Gran). 

Ist  experiment — Free  ammonia  •■  JJ-^^J 

Albuminoid  ammonia   tin 

2d  experiment — Free  ammonia  

Albuminoid  ammonia  0. 30y 

The  amount  of  ammonia  and  of  albumoid  ammonia  found  are  somewhat  larger  than 
the  amount  found  in  the  external  air  at  about  the  same  time,  though  not  as  great  as 
were  found  in  some  experiments  with  external  air  at  other  times. 

Two  dogs  were  then  placed  in  a  box  and  the  air  examined  in  the  same  way.  No 
perceptible  change  was  noticed  in  the  composition  of  this  air  compared  with  that 
contaminated  by  the  presence  of  one  dog  in  the  chamber. 

In  this  connection  it  should  be  remarked  that  Smith  made  use  of  the  permanganate 
test  to  examine  air  contaminated  by  the  breathing  process,  and  noticefl  an  increase 
of  oxidizable  material  in  such  air.  But  he  did  not  observe  a  difference  when  two  per- 
sons were  placed  in  the  lead  chamber  (which  corresponded  to  the  dog-box  used  in  the 
experiments  described  above)  and  when  there  were  three.  In  regard  to  this  point  lie 
says:  "The  cause  may  be  that  only  a  limited  quantity  is  kept  in  suspensmn  m  tlie 
air,  the  rest  being  deposited."  ^  •        +i  aa 

Apparently  the  most  remarkable  results  yet  reached  in  the  analysis  of  air  are  tnose 
recently  described  by  W.  Van  Slooteu  (Journal  American  Chemical  Societi/,  I,  263),  vyUo 
undertook  to  determine  the  free  albuminoid  aiimonia  in  the  air  of  New  Orleans  diuing 
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u  f  >  ?f  covering  the  period  of  the  yellow  fever  epidemic.    He  found  • 

-tirst,  that  the  air  was  abnormally  charged  with  albuminoid  ammon  a  durin<'  ?he 
epidemic;  second,  that  the  abnormality  disappeared  with  the  feveiTtlrnS  the 
atmosphere  not  in  immediate  connection  the  ground  was  with  compSkivel^ree  ft^^^^ 
any  abnormal  variations  from  an  average  standard."  It  would  be  venturesome  to  a^ 
cept  these  results  without  verihcation.  The  tigures  given  by  Van  Slooten  a?e^ertain^^^^ 
in  accordance  with  the  view  that,  at  the  time'of  the  epidemic  the  air  s  abnormLuv 
charged  with  albuminoid  ammonia.  This  may  be  true,  and,  nWerthelSs  irrSav  be 
that  no  direct  connection  exists  between  the  epidemic  and  the  albuminoid  ammonia 
Conclusions  hke  that  of  Van  Slooten  can  only  be  of  value  when  it  h^l^^en  sho^Tthai 
during  an  epidemic  there  is  more  albuminoid  ammonia  in  the  air  tharfheJe  i^at  the 

tCt^reTesclln  o?'^^^^^^  "lo^?  I^^'  ^*  ^l^ould  thrrhl'be^aM 

flescriptiou  of  A  an  Slooten's  experiment  is  not  calculated  to  inspire  confidence 
m  the  results,  and  until  iurther  evidence  of  the  accuracy  of  the  work  is  furnished 
not  much  weight  can  be  attached  to  his  statements.  mrnisned, 
Ammonia  and  albuminoid  ammonia  as  measures  of  the  impurity  of  the  air  —From  what 
wassaidabove  it  will  be  seen  that  the  question  whether  the  "amount;  of  ammoma 
and  albuminoid  ammonia  yielded  by  air  can  be  regarded  as  reliahle  mLsuresTf  the 
impurity  of  the  a,r  is  still  an  of>en  one.  Up  to  the  present  the  nitro<.Tnourmater^^^^ 
th.  L  f  ^^g^J^ed  as  the  really  injurious  ones,  and  an  increasf  ?n"  thrQuanti^^^^^^^^ 
SnVv«  a       been  sufficient  to  condemn  the  airyi^ldincr^r  In  Dr 

Sm  ths  works  it  is  constant  y  assumed  that  the  substances  yielding  ammoiia  are  the 
injurious  ones,  and  so,  too,  it  is  common  to  regard  the  analogous  subste^s  fnnnrll^^^ 
water  a^  the  objectionable  ones.    In  a  recent  work  by  C.  B  Fox  the  same  kleaT.^in 
held     He  says:  -Ammonia,  which  in  itself  is  harmless,  is  a  producfofarm^W^^^^^ 

In  the  discussion  of  the  results  reached  in  the  air  analvses  of  Glaso-ow  niiH  M^r.f 
Enssell  nnhes.tatiDgly  accepts  the  view  that  a  comparativSy  prXfte  source  of  ?h» 

n>'th  ™°-™'?g.tbe  air,  and  tfien  let  tKo'.c"usTou  fina  W  drawn 

the  Jir 'h  r^'T"''  {"""''^  ™  "■"'^  important  informatiin^crcernin-.  tiroi^ilZ  ff 
the  air,  bnt  great  caution  is  necessary  in  dealing  with  this  princi^ro'f  e^mlnatfou! 


GENERAL  CONCLUSIONS. 


A^iaTdeafof'thn  ^  cannot  avoid  a  feeling  of  dissatisfaction, 

details  has  been  neceswrir.^^^  this  investigation.  Constant  attention  to  minu,te 
Here  and  there  however  if^^^^^  msappointment  has  followed  disappointment. 
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5.  Air  contaminated  by  being  drawn  over  comparatively  dry  decaying  organic  mat- 
ter yields  more  than  the  nsual  qnantity  of  albuminoid  ammonia. 

6. "  Air  contaminated  by  respiration  yields  more  than  the  us^al  quantity  of  albumi- 
noid ammonia. 

7.  It  is  necessary  in  judging  of  the  purity  of  air  to  take  all  the  facts  known  in  re- 
gard to  it  into  consideration.  The  simple  determination  of  any  one  constituent  can 
never  be  a  sufficient  basis  for  the  formation  of  a  competent  judgment. 

8.  It  would  be  useless  to  have  examinations  of  air  made  by  any  but  the  most  careful 
workers.  It  would  be  time  thrown  away  to  have  such  analyses  made  by  the  average 
practical  chemist. 

Finally,  as  to  suggestions  for  the  future.  A  number  of  questions  have  been  left  un- 
answered in  this  investigation.  A  very  important  one  is  this:  Is  the  air  which  has 
been  deprived  of  its  nitrogenous  matter  also  deprived  of  its  injurious  constituents? 
If  this  is  ever  to  be  answered,  it  is  evident  that  it  cannot  be  by  chemical  methods. 
The  effect  of  the  air  on  fermentable  liquids  must  be  studied,  and  also  on  animals.  Can 
an  animal  continue  to  breathe  normally  in  such  air  ? 

A  second  question  which  ought  to  be  answered  is  this:  Does  the  amount  of  organic 
matter  in  the  air  vary  with  different  conditions  of  the  air,  as,  for  instahce,  with  the 
hygrometric  state  ?  This  can  only  be  answered  by  a  long-continued,  systematic  series 
of  examinations  of  the  air,  such  as  are  at  present  being  made  at  Glasgow,  Montsouris, 
and  at  some  places  in  Germany.  It  may  be  said,  however,  that,  up  to  the  present,  no 
connection  has  been  observed  between  the  amount  of  organic  matter  and  other  condi- 
tions of  the  air. 

Again,  it  would  be  interesting  to  determine  how  much  nitrogenous  organic  matter 
from  ordinary  contaminating  sources  can  be  held  in  suspension  in  the  air. 

Many  other  questions  suggest  themselves,  but  those  given  above  indicate  that  an 
almost  unlimited  field  opens  before  us,  and  show  clearly  that  the  only  way  in  which 
results  of  great  value  can  be  reached  is  by  united  effort.  A  single  individual  can  do 
little  more  than  point  out  the  way  in  which  results  may  be  reached,  and  clear  the  road 
for  advances.  It  will  only  be  when  health  departments  in  a  great  many  places  are  im- 
pressed with  the  importance  of  such  subtle  examinations  as  those  of  the  air,  and  pro- 
vide the  means  for  making  them  through  long  periods,  that  our  knowledge  will  be 
materially  increased  on  the  subject  treated  in  this  report.  When  records,  made  year 
alter  year  by  competent  men  using  the  best  methods,  are  in  our  possession,  then,  prob- 
ably, conclusions  of  great  importance  for  sanitary  science  will  be  drawn. 


APPENDIX  r>* 
BEPOBT  UPON  DISINFECTANTS. 
By  George  M.  Sternberg,  Surgron,  U.  S.  A. 

EXPERIMENTS  DESIGNED   TO  TEST  THE  VALUE  OF   CERTAIN  GASEOUS  AND  VOLATILE 

DISINFECTANTS. 

The  following  experiments,  designed  to  test  the  value  of  some  of  the  most  commonly 
used  disinfectants,  were  commenced  b.y  the  writer  in  1876.  They  are  now  resumed  by 
direction  of  the  National  Board  of  Health,  and  the  results  will  be  reported  from  time 

to  time:  •    ,    /.     i  f 

When  disinfection  is  practiced  in  ships,  dwellings,  and  hospitals,  for  the  purpose  ot 
destroying  the  virus  of  some  infectious  disease,  other  measures  are  commonly  resorted 
to  as  well,  such  as  ventilating,  scrubbing,  whitewashing,  and  painting,  so  that  the 
result,  if  successful  so  far  as  the  non-occurrence  of  subsequent  cases  of  the  disease  is 
concerned,  cannot  fairly  be  attributed  to  the  action  of  the  disinfection  employed ;  and 
it  is  difficult  to  determine  what  share,  if  any,  the  so-called  disinfectant  has  had  mthe 
accomplishment  of  this  result.  It  is  well  known  to  sanitarians  that  methods  of  dismlec- 
tion  have  often  enjoyed  the  confidence  of  the  public,  and  even  of  accomplished  physi- 
cians, which  are  demonstrably  inefficient,  and  consequently  harmful,  as  giving  false 
confidence  and  supplanting  other  and  really  efficient  methods.  As  examples  ol  this 
may  be  mentioned  the  chlorine  saucers  which  it  was  formerly  the  fashion  to  place 
under  the  beds  in  hospital  wards  and  the  piece  of  flannel  saturated  with  a  few  drams  of 
carbolic  acid,  which  is  still  frequently  hung  up  in  the  sick-room  by  order  of  the  ''doctor. 
No  one  will  deny  that  chlorine  and  carbolic  acid  are,  under  certain  circumstances  and 
in  certain  quantity,  valuable  disinfectants.  The  protest  made  here  is  against  their 
use  m  demonstrably  insufficient  quantity,  with  the  unjustifiable  assumption  on  the  part 
of  physicians  and  their  patients  that  disinfection  has  been  practiced,  and  that  responsi- 
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dlsi&ect^  occurrence  of  subsequent  cases  of  the  disease  is  at  an  end  after  such 

It  is  e  vident,  then,  that  those  disinfectants  which  enjoy  the  most  reputation  should 
be  tested  by  some  meth6d  other  than  their  use  in  the  sick-room  ZlXt  T^^^^^ 
exact  data  should  be  obtained  to  serve  as  a  guide  in  their  euiployment     '      ^  ' 

The  mam  diliiculty  m  such  an  undertaking  is  to  obtain  a  test  which  will  be  accented 
as  satisfactory.  The  power  to  destroy  the  vitality  of  bacteria  is  a  test  of  value  3^^^ 
ifZVK''  f  of  PUtrelactive  processes,  but,  in  the  present  state  of  sliei^^ce  cannot 
?oif  Tm  Po^er  to  destroy  the'  specific  poisons  of  the  StiousTs 

eases.    It  has  been  used  m  some  of  the  folio vviig  experiments  and  win  be  nZl  fn 
luture  for  a  comparison  of  results  with  those  obtained  Lm  otC^  te  ts  believ^ 
move  triistworthy.    These  tests  depend  upon  the  power  of  thV  dSnfecti  t  al^^^^ 

-  ^y Vaccination,  and  o^^ii^S^pt^^^ 

louriatTrstfi^^^^^^  I^a^teria  still  active;  four 

.o1??„~edTo'sirmrn^'tes""  ^"'P""™  '"^  air-chamber;  all 

MS)expos«l''ou^nvertIdtavf  ^      containing  innumerable  active  bacteria 

Experiment  10  -The  eaX  with  •       ,  '■         repeated  with  same  result, 

on  'ceased  in  two  mfnutes  """-l^^'f  gram  sulphur  burned  in  air-chamber.  Mo- 

Ej-veriment  Il.-The  same,  with  same  result. 

'-STZllf.~§^:^''T\t^t::^^^  watch-glass  placed  on  floor 

d7o~a"rlo„Ta?nTrb?c?eri^"''^    acid  placed  within  one-eighth  of  an  inch 
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Experiment  16.— Bacteria  in  drop  of  putrefying  meat  infusion  exposed  over  aperture, 
with  one  ounce  cliloride  of  lime  in  saucer  on  floor  of  air-cliamber.  Bacteria  still  ac- 
tive at  end  of  thirty  minutes.  ,        -x-u       ^    •  i- 

Experiment  17.— Watch-glass  filled  with  infusion  of  meat  swarming  with  bacteria  of 
putrefaction  placed  in  air-chamher,  the  watch-glass  resting  upon  one  ounce  of  chloride 
of  lime  in  a  saucer.  Bacteria  still  active  at  end  of  thirty  minutes.  At  end  ot  on(^ 
hour  movement  sluggish.    In  one  hour  and  thirty  minutes  all  movement  had  ceased. 

Experiment  18.— Above  repeated  with  same  result.  ^  ^      .         ^  • 

Experiment  19.— Drop  containing  bacteria  exposed  to  fumes  of  five  drops  ot  impure 
carbolic  acid  from  rag  suspended  in  air-chamber;  equal  to  forty-six  fluid  ounces  m  a 
"room  twelve  feet  square  and  twelve  high.    Movement  ceased  at  end  ot  one  hour. 

Experiment  20.— Above  repeated.  Motion  ceased  at  end  ot  thirty  minutes.  (Smaller 
drop  and  more  time  allowed  for  volatilization  of  carbolic  acid.) 

Experiment  21— Ahove  experiment  repeated  with  same  result;  motion  ceased  in 
about  thirty  minutes.  .  i        .  •  j 

Experiment  22.— Experiment  repeated  with  three  drops  of  impure  acid ;  motion  ceased 
in  one  hour  and  ten  minutes.  ,       .  ^  ^^  •  ^  a 

Experiment  2'i:—Y3iCcme  virus,  quite  fresh,  rubbed  up  with  glycerine  and  divided 
into  two  portions :  one  portion  exposed  for  twelve  hours  to  SO2,  produced  by  burning 
one-fourth  grain  of  sulphur  in  air-chamber;  three  children  vaccinated  on  the  foUow- 
ino-  day  with  this  virus,  also  with  the  virus  not  exposed  to  sulphurous  acid  gas.  Eesult: 
Examined  children  on  seventh  day,  and  found  in  each  case  a  characteristic  vesicle 
from  the  insert  ion  of  virus  not  exposed  to  SO.2.  and  a  completely  negative  result  Irom 
virus  exposed  in  air-chamber.  , 

Experiment  24.— Fresh  vaccine  virus,  rubbed  up  with  glycerine  and  divided  into  two 
portions :  one  portion  placed  in  air-chamber  for  twelve  hours,  exposed  to  fumes  of 
five  drops  of  carbolic  acid  volatilized  from  a  rag  suspended  in  air-chamber;  five  chil- 
dren  vaccinated  the  following  day,  each  from  both  portions  of  virus  m  two  difierent 
places.  Eesult:  Examination  on  seventh  day  showed  eight  characteristic  vesicles 
from  the  ten  insertions ;  one  failure  from  carbolized  virus,  and  one  from  non-carbolized. 

The  following  vaccination  experiments  have  been  made  with  the  assistance  of  Dr. 
Smitli  Townshend,  health  officer  of  the  District  of  Columbia,  and  bis  assistant.  Dr. 
Georo-e  C.  Samson.  The  latter  gentleman  made  the  vaccinations  and  reported  the  re- 
sults^which  have  been  verified  in  nearly  every  case  by  Dr.  Sternberg;  points  and  (luills 
charo-ed  with  fresh  animal  virus  were  used.  The  experiments  have  all  been  made  upon 
unvaccinated  children  in  public  institutions  in  Washington  City,  and  in  every  case 
points  from  the  same  lot,  not  treated  with  the  disinfectant,  have  been  used  tor  com- 
parison, the  vaccination  with  these  being  made  in  the  right  arm,  and  with  the  disin- 
fected points  in  the  left.  .     X  -.  -n 

Experiment  No.  27,  January  2,  1880.— Three  children  vaccinated  from  quills  exposed 
for  four  hours  in  air-chamber  (capacity  646  cubic  inc  hes,  description  in  Biilletin  ^Jo. 
29)  to  SOo,  produced  by  burning  5  grains  sulphur  (equal  to  2^  volumes  SO.  per  lOJ). 
Quills  Nos.  1  and  2  were  exposed  dry.  No.  3  was  slightly  moistened  with  water  betore 
exposure.  Eesult:  Vaccination  in  right  arm  successful,  and  in  left  arm  entirely  nega- 
tive in  every  case.  J-  • 

Experiment  2fi,  January  2.— Five  children  vaccinated  from  points  exposed  m  air- cham- 
ber for  four  hours  to  SOj,  produced  by  burning  5  grains  of  sulphur  (1  per  cent,  ot  SU2> 
Eesult:  Vaccination  completely  successful  in  right  arm,  and  entirely  negative  result  in 

^^%xp^^  'iment  29,  January  2.— Five  children  vaccinated  from  points  exposed  in  air-cham- 
ber fbr  four  hours  to  S62,  produced  by  burning  1  grain  sulphur.  Atmosphere  charged 
with  moisture  bv  boiling  water  in  test-tube  communicating  with  air-chamber  by  beul 
tube  passing  through  perforated  cork.   Eesult:  Success  in  every  case  m  right  arm,  ana 

negative  result  in  left.  .     .  ^  ^  •  x  ^/i  ft.r 

Experiment  No.  30,  January  7.— Five  children  vaccinated  from  pomt^  exposed  tor 
twelve  hours  to  SO2,  produced  by  burning  one-half  grain  sulphurin  air-chaniber  (dry). 
Eesult:  Four  successful  in  right  arm  and  not  in  left.    One  succcsstul  in  both  arms. 

Remarks.— It  is  evident  that  the  limit  of  safety  as  to  quantity  of  SO2  required  lor 
destroying  the  infection  of  small-pox  in  a  dry  atmosphere  has  been  passed  in  this  ex- 
periment, as  successful  vaccination  was  practiced  with  a  point  exposed  lor  twelve 
hours  to  the  action  of  the  disinfectant.  The  fact  that  the  vaccination  was  successtui 
with  only  one  point  out  of  five  in  this  experiment,  and  that  negative  results  were  oD- 
tained  in  every  case  where  a  larger  quantity  of  sulphur  was  used,  indicates  that  tl  e 
quantity  is  not  much  below  that  required  to  accomplish  the  required  result,  and  it  s 
believed  that  double  this  quantity,  or  1  grain  for  a  space  of  646  cubic  inches,  may  be 
adopted  as  a  safe  standard  in  disinfection  by  this  agent  when  the  time  «f  exposure  is 
at  least  twelve  hours.  This  would  be  a  little  loss  than  three  grains  tor  each  cubic  tool 
of  air  space.  When  the  atmosphere  is  saturated  with  moisture  it  is  probable  thai  a 
smaller  quantity  might  be  efficient,  and  the  following  experiment  indicates  that  tuis 
is  the  case. 
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posed  to  disiniectout.    i^esu/tfluCv  cases  the  L.^-^^^^^  points  imt  ez- 

disinfected  pomts,  and  in  one  t  was  Jiccessful  •  h  tl^J^^^^^^   "i,'  ^"'Ii 
fected  gave  a  suec'essful  and  in  t  Jo  a  negat  e  k.u"t  I'""''" 

six^ifurr  ii^o^^tr^sfc'^^^^  p»-*«  -posed 

tree  half-gallon  bottles  """'^  ^^^'^  suspended  by  a  thread  in  each  of 

H.  Ex.  8  21 
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Into  -bottle  No  1  was  introduced  a  measured  quantity  of  chlorine ;  in  bottle  No  2  of  i 
ofthe  contained  air.    ^tter  exposure  i^^^^  ^^^^ 

make  sure  of  the  destruction  of  ^^f  Sfj;^?,  ^^^.^^^^^^^  and  after  this  had  cooled 

the  U  --^''^'f'i^'J^^^^^^  fwas  fl" Xc'ed  a  fragment  of  filtering 

they  were  treated  as  ^oyo^^;  ^^^?  > ' 4  5  and  6,  frombo^^tle  No.  2  (sulphurous  acid); 
paper  from  bottle  No.  1  (chlorine)  and  11,  pieces  of  filtering 

into  7,  8,  and  9,  irom  .^^^/^^^^^^^^^^^^  to  a  disinfectant;  and 

paper  dipped  m  ™rv^o?^*%^"l?«,3.rff  Each  tube  was  then  closed  with  a 

12  and  13  were  left  with  the  boiled  uime  «^^Y  tube  ^ack  with  ?he  arms  of  the  U  de- 
plug  of  cott^,  -dtheyere  plac^^^^^^^  and  free  from 

pendent— tlins  fl-  ^,  ^"''y  ^''^'^  „f  v^Ltorii  eipent  Nos  10  and  11,  into  whicb  the  iil- 
Ly  appearance  of  the  presence  of  ^^^^   a  '^^^^^^ 

little  boiled  '"tetnfpped%nto^^^^^^^^    urinl  containing  bacteria  and  then 

filtering  Paper  which  had  been  di^^^^^^^  containing  i  per  cent,  of  snlphur- 

exposed  ior  six  hours  in  bottles  ^"'apa«"y^'|"  "      '.^         tl^^ee  tubes,  i  per  cent,  of 

-i^htoUr  it^?^"  ^Jp^:to^  -teria  except  the  two 
inoculated  with  filtering  pjeri^t^d^^^^^^^  ^    ^^^^^  ^^^^^i  the 

Experiment  No  ^0,  iW«rc/^  17  -^^^^  disinfectants  lor  six  hours, 

filtering  paper  dipped  m  two  days,  the  nitrous  acid  tubes  in 

^^r     l\%tZT:^^^^^^^^^  ^ree  fro.^  tacteria  at  the  end  of  two 

acid  (crystals)  as  the  disin/eciant     twenty  grfuns  p  a^  suspended  near  the  ' 

bottle  No.  2,  five  grains  m  bottle  No  3 ,  ^^^^^^T^^^  ^^yU  xi\  No  bacteria  in 
bottom  of  the  bottle  ^\^Yltf^rT^\l^^^ 

any  of  the  tubes.    Abundant  ^^^^^^^"^^^^^^^^^^^^  carbolic  acid, 

Experiment  No.  42,  Apr-d  12.-The  ^^^I^  ^^f J^f,"°i^^^  19 :  No  bacteria  in  the 
grs.  i  grs.  V,  and  gr.  i                                 grs  )     fbunliant  bacteria  in  the  six  tubes  , 
three  tubes  inoculated  from  pottle  r^o.  i  ^^^^^^'^ 

inoculated  frcuQ  bottles  No.  2  and  ^o.         ;      fe'; ,      •  iyny^nre  carbolic  acid  (crude 

Experiment  No.  43,  April  21.-E^periment^reT>eat^ec^^^^^^  c  y^^^^^^ 

carbSicacid^  manufactured  by  Malmcro^^^^^  40 

for  disinfecting  P'^^-P^^^f j^^.^Tlu  ptS     Time  of  exposure,  six  hours, 
bottle  No.  2,  20  grams;  bottle  No.  .  ,1''  gr^^^^^^  tl,e  crude 

acSd-JacX^ttp^^^^^^^ 

upon  the  surface  of  the  fluid.  reouired  to  destroy  the  vitality  of  bacteria 

REMARKS.-The  amount  of  pure  acid  ^^^^^s  in  i  room  12  feet  square  and 

(lU  grains,  experiment  No  42)  ^,^.^^.^^^J  the  conditions  ofthe  experiment 

12  ftet  high  (capacity  1,728  «  ^J^^^  to  scatter  this  amount  over  the 

in  disinfecting  on  a  V^^S^^^^^^I^nJ^J,^,^^,,,    "d  articles  to  be  disinfected 

floor  of  a  room  having  these  ^^^-^^^^^^^^"^^^^^^^^ 

near  the  floor  for  at  least  six  ^^^^^^^^^^^-^xi^^^^^         No.  43  shows  that  four  times 

that  the  fumes  of  tl^^^^.^^f  .^gji^^^i;*  ^^lacf^^^^^^  of  ^  ^o«"^  «^ 

this  amount  (68  pounds)  of  -  crude          P'^^^^^^  exposed  in  the  room  lor  six 

dimensions  would  not  destroy  ^^^^^  an  amount.of  the  impure  acid 

hours.    Experiment  No.  24  (Bulletin  ^Jo^yjsnow^  destroy  the  potency  of 

equal  to  46  fluid  ounces  volatilized  m  th^^  ^^^^^  the  time  of  exposure 

vaccine  virus,  in  a  moist  state  (rubbed  up  the  popular  idea,  shared,  per- 
Ts  twelve  houk    Finally,  these  exper^^^^^^^^ 

hsHflhl^^^^^^^^^  '"'"^ 


pense 
result. 
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APPENDIX  E. 

BEFOBT  ON  DETERIORATIONS  AND  ADULTERATIONS  OF 
FOOD  AND  DRUGS. 

By  Dr.  Charles  Smart,  Assistant  Surgeon,  U.  S.  A. 
[Undertaken  in  accordance  with  instructions  from  the  National  Board  of  Health  ] 

onned  goods  &c.,  do  not  appear  on  Thf/bK  n's'^ord'^ThS 

first  presented  for  examination  were  accepted,  and  work  haVin-  been  coZieS 

ous  articles  were  procured  from  first4?ass  stm^pf  ^'  ^^^^^  f^mples  of  vari- 

military  posts  and  depots  in  different  DaArof  rtfe  nin?/     Ao'tj  brought  in  from 

btaimng  specimens.    The  dealer  had  n  nnH^Jr,. +^  i  \       led  to  difficulty  m 

'port  has  noi  been'd„d  l^^hlu're/u^^^^^  *to''se'Jr'"*''S''      ^"-^ ''''''''' 

ouW:*^:;s'LTe?ieS  and  tife  nrc^ssT'"'  /»e-exee„tive  committee,  no  farther 
»rk,  and  in  Bkrtin7ore;Md         """-""'"''^  pureuases  were  made  iu  this  city,  in  New 

Js'oYe'rf  w&wrr;^TLm  "V''  ^'^»">'»''«o»«  of       series  of  sam- 

Wjromsoareesw^.^i^cr^^^^^^^^^ 

^SV?n,1hf  t"  wh'r  h'.^^^       TPr""'"  ♦»         concerning  food 

-ose  state^eSt,  have  been  ma,t  even  i^  experfence. 
.national  outcry  until  it  Ss"eth:dTuch"a"^rch'  ^X^^'Zl^r^^  It 


r 
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iect  by  creating  a  prejudice  against  itself.    Compilations  from  Hassall's  book  havo  i 
been  publisbed  as  personal  experience,  and  quoted  so  often  that  the  people  bavc  bo-  1 
come  tired  of  beariug  about  food  adulteration,  and  discredit  the  whole  Ihiug,  except  : 
perhaps  that  milk  may  sometimes  be  watered.    Statements  of  individual  facts  are 
required  to  place  the  subject  on  a  sound  basis,  and  for  this  reason,  while  a  general 
summary  of  results  is  presented  as  the  body  of  this  report,  there  is  appended  an  item- 
ized list' of  the  facts  developed  during  the  investigation.  ^.  ^. 

A  careful  comparison  of  the  results  Avitb  the  facts  developed  during  the  investigation 
by  the  English  committee,  twenty-five  years  ago,  sliows  clearly  that  food  adulteration 
is  practiced  in  tbis  country  at  the  present  time  to  as  great  if  not  to  a  greater  extent 
than  prevailed  in  England  at  tbe  time  of  the  agitation  which  led  to  the  enactment  of 
repressive  laws.  Our  corn-meal  and  lard  are  pure ;  our  wheat-flour  is  not  mixed  with 
alum,  but  the  bakers  use  it ;  our  sugars  are  cleaner,  but  we  have  glucose  admixtures 
wbich  the  English  had  not ;  andif  our  coffees  are  better,  itis  owing  more  to  the  practice 
of  home  grinding  bequeathed  to  us  from  iho  early  days  of  the  country,  w^hen  grocery 
stores  were  not  so  common  as  they  are  now.  The  few  samples  of  loose  coffee  which 
were  found  to  be  adulterated  show  that  there  is  a  tendency  to  debase  the  article, 
which  would  no  doubt  increase  as  the  coffee-mills  disappear  from  our  kitchens  until 
the  condition  of  the  market  would  be  represented  by  the  trash  which  is  now  sold  as 
packao-e  coffee.  On  the  other  hand,  the  remainder  of  the  articles  included  m  this  , 
report^are  found  to  be  in  as  bad,  and  many  of  them,  as  the  peppers,  allspice,  cinnamon, 
ifec,  in  a  worse  condition  than  were  the  English  supplies  when  official  attention  was 

directed  to  them.  -,  ,  ,  •  x    •  i  4.1 

Fortunately,  with  such  exceptions  as  the  alum  in  bread  and  baking  materials,  the 
sulphate  of  lime  which  oftentimes  replaces  cream  of  tartar  in  household  baking,  the 
debasement  of  milk  by  dilution,  and  the  poisonous  pigments  used  for  coloring  contection- 
ery  the  adulterations  cannot  be  considered  as  deleterious.  They  affect  the  pocket  ot 
the  individual  rather  than  his  health;  so  that,  to  use  the  words  of  the  committee  ap- 
pointed by  the  National  Board  of  Trade  to  award  prizes  for  the  best  draught  of  an  act 
repressive  of  adulteration,  'Hhe  question  of  adulteration  of  food  should  therefore  be 
considered  not  so  much  from  a  sanitary  standpoint  as  from  that  of  commercial  in- 
terests ;  as  being  of  the  nature  of  a  fraud  in  aiding  the  sale  of  articles  which  are  not 
what  they  are  represented  to  be."  .     -,  on^  •  a 

Seven  hundred  and  thirteen  samples  were  examined.  Of  these  304  were  obtained 
from  sources  which  implied  purity,  as  already  explained,  and  409  from  those  which 
mio-ht  be  considered  suspicious.  Of  the  former,  24,  or  7.89  per  cent.,  were  tound  to  be 
of  such  a  character  that  under  a  law  repressive  of  fraudulent  adulteration  prosecution 
might  have  been  instituted  with  full  prospect  of  effecting  conviction.  Of  the  latter, 
183  or  44.74  per  cent.,  would  have  been  in  like  manner  condemned. 

But  these  percentages,  although  they  appear  to  give  expression  to  the  prevalence  ot  i 
adulteration,  in  reality  convey  no  meaning.  Lard  and  corn-meal  were  found  to  be  un- 
adulterated. Tf,  instead  of  a  few  samples  of  these  articles,  enough  to  determine  their, 
general  character,  a  large  number  had  been  included  in  the  report,  the  percentages  ot 
impurity  would  have  been  proportionately  diminished,  but  the  facts  would  have  re- 
mained the  same.  So,  had  the  examinations  of  ground  spices  been  multiplied,  the  per- 
centaoes  of  impurity  would  have  been  increased.  To  appreciate  the  condition  of  things 
the  facts  relating  to  each  article  of  supply  must  be  considered  separately. 


Those  who  desire  to  present  a  strong  case  concerning  the  prevalence  of  adulteration 
in  food  regard  the  facing  on  green  tea  as  authorizing  them  in  giving  that  article  a 
place  on  their  list  of  illustrations.  Chinese  teas  are  dusted  with  Prussian  blue,  and 
Japan  teas  with  indigo  along  with  finely  pulverized  sulphate  of  hme  and  sihcates. 

If  these  substances  were  suspected  of  being  deleterious  in  the  quantity  present  on 
the  most  coarsely-fased  specimens,  the  green  teas  should  undoubtedly  be  condemned. 
But  there  is  no  evidence  to  show  the  unwholesomeness  of  the  facing.  If  the  color  liid 
the  quality  of  the  leaf,  so  that  a  poor  tea  might  be  passed  off  as  a  superior  article,  some 
action  might  be  warranted,  but  the  color  can  be  removed  easily  and  the  leaves  judged 
by  their  natural  appearance.  Indeed,  the  facing  itself  constitutes  a  criterion  ot  qual- 
ity it  being  invariably  fine  or  coarse  as  the  leaves  are  young  and  high-priced,  or  old 
and  cheap.  Again,  if\he  powder  were  used  in  such  quantity  as  to  be  a  s^^s^itute  tor 
a  notable  weight  of  the  leaves,  an  objection  to  its  use  might  be  m  place.  But  tne 
facing  seldom  adds  materially  tt,  the  weight.  Some  of  the  greens  which  were  exam- 
ined contained  less  mineral  matter  than  the  unfaced  black  teas.  The  avera^^e  ash  01 
clean  Oolongs,  which  are  but  slightly  dusted,  was  found  to  be  6.29  per  cent,  ot  the  dry 
tea,  while  that  of  similarly  clean  but  regularly  faced  greens  was  G. 20  per  cent,  lue 
sand  and  clp.y  which  black  tea  gathers  during  its  fermentation  is  more  than  an  oiiseii  w 
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s'Tt  niTnl'°V!;'jr°  "PP""?  Sreens,  as  the  minimum  of  ash  in  the  Congons  is 

ad^ft^S^S^^Ifl^r/on^ 

prosecnfed  and  fined  and  their^nsinesfanS'^chailcters  Te.  'n  Tod 

jaitb  in  the  same  state  m  Tvhich  it  was  imported  from  China  and  on  which  tK?, 

analyst  of  the  commissioners  of  customs  durino- tTiP  war  i«70  a.  v?-  .  vf  ®^  ™ 
factory  character  of  the  teas  importTmay  be  as^^^^^^^^^^  '  """'T 

tamed  a  larger  amount  of  mineral  matter  than  others  but   n  none  did  ih^ 
minute  pebbles,  about  the  sfze  of  a  iVn  Iw  .^^^^^^  contained  numbers  of 

leatoTS  j;  „u  raV  fE^g  a3r''j^^^^^  "ndonbtedly  practiced  by 

hi«  is  a  matter  of  Inxurv  not  of  food       "^^  diflerence  hes  m  the  aroma,  but 

iaf  observed  which  was  not  a  true  tea  If^nf    n A^t  ^^^alent.    In  no  case  was  a 

rof-iri^'Te^jsTs^S^^^^^ 

trials  (Y  1,  2,  and Tn  fromThe  J^^resrwP  nf  ?^    admixture  with  sand,  and  three,  im- 
ents  were'  e&c  ed  ^  CW  or^  1^^^^^^^^   coun^rt^f '""^  ^^"'^^^  '^^'^ 

laracteroftheEnrrlish  imPor^^^^^^^^  ^'5  «Pen  question ;  but  from  the 

telh^wl S  ^-flH^—^^^^^^^^  irm^un-^^''"^ 
.rain,asthe/ruateX^&^^^^^^^^^^^ 


326     ANNUAL  EEPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH. 


eating  their  derivation  from  a  source  where  the  presumption  was  in  favor  of  purity, 
and  Z  from  one  where  adulteration,  if  prevalent,  might  be  expected  to  be  found: 


A.  1 

Ap. 
proved. 

Con- 
demned. 

Z. 

Ap- 
proved. 

Con 
demned. 

6 
2 
31 
29 
32 
7 

11 

6 
2 
31 
29 
12 
7 
11 

2 
4 

2 
4 

Hysons  

Japans  •'  

2 
7 
3 
1 

1 
3 
3 
1 

1 

% 

98 

98 

19 

14 

5 

COFFEE. 


In  England  the  chief  adulterant  of  coffee  is  chicory.  Dr.  Hassall  testified  before 
,1  4W^nrr„ni..«ion.  iu  1855.  that  of  34  Samples  which  he  had  examined  31  contained 


I 


Besides  the  chicory, 


the  food  commission,  in  1855,  that  of  34  samples 
chicory.    Normandy  found  as  much  as  75  per  cent,  ot  chicory. 

ev  dence  was  given  as  to  the  occasional  presence  in  coffee  ot  roasted  wheat  and  beans, 
rye  and  potato  flours,  mangel-wurzel,  and  a  substance  resembling  acorns,  roasted  corn 
Sd  ground  cocoa-nibs;  while  as  adulterations  of  the  chicory  there  were  instanced 
deal^and  mahogany  saWdust,  carrots,  Venetian  red,  and  burnt  ^^S^^.  The  annual 
consumption  of  chicory  in  England  when  compared  with  that  ot  coffee  shows  that  the 
iXr  must  contain  about  40  per  cent,  of  the  former.  But  as  the  Enghsh  P^la^  ^J^es 
the  taste  of  chicory,  while  the  individual  objects  to  the  trouble  ot  mixing,  provision 
is  made  by  law  for  the  sale  of  the  mixture  with  a  label  attached  bearing  a  sta  ement 
of  its  character.  Nevertheless,  so  great  is  the  tendency  to  adulteration,  that  in  18/9 
out  of  i;244  samples  of  coffee  examined  by  the  analysts,  236,  or  18.9  per  cent.,  contained 

""^InThis  country  we  apparently  prefer  our  coffee  pure,  as  the  common  practice  is  to  pur- 
chase the  roasted  beans  and  grind  them  as  required ;  and  although  we  are  occasionally 


quoted  as  being  responsible  for  wooden  nutmegs,  we  have  never  been  accused  ot  man- 
ufacturing coftle  beans  from  compressed  chicory  as  has  been  done  m  ^'f^.t  nlnf 
of  the  dealers  with  whom  I  have  conversed  have  been  strong  m  their  belief  that  adul- 
derated  coffee  fs  not  to  be  found  in  this  country,  as  the  beans  are  either  home-ground 
or  ground  by  the  supplying  grocer.  The  results  of  H.  B.  Hill's  examination  for  the 
State  board  of  health  of  Massachusetts  sustain  this  opmion,  as  ten  samples  ot  ground 
coftle  obtained  in  bulk  were  found  to  be  pure,  while  seven  P^^^^S^^^^^P^^^^f^^^^,^. 
of  one  ^.ith  no  coffee,  two  with  very  little,  and  tour  with  from  50  to  '0  P^r  cent  of 
coffee,  the  rest  being  roasted  wheat,  pease,  beans,  aiid  chicory.  But  the  supplying 
groce;  is  not  to  be  trusted  in  all  cases,  as  out  of  the  few  purchased  samples  of  loose, 
Sound  coffee  which  have  been  examined  during  the  present  investigation  one  con- 
tained a  small  percentage  of  chicory  while  two  consisted  largely  of  chicory  and  roasted 
leans  Only  oSe  sample  of  packagi  coffee  was  received,  and  it  sustained  the  accuracy 
of  Dr.  Hill'J  results.  Chicory,  com,  wheat,  and  rye  were  noted  on  the  microscopic 
field  as  adulterants;  but  adulterants  of  what?  For  no  coffee  had  been  discovered  and 
half  a  dozen  successive  sUdes  carefully  examined  failed  to  show  the  presence  of  the 

Three  extSs  or  essences  of  coffee  were  examined,  one  of  which  consisted  of  chicory 
and  the  two  others  of  roasted  starches.  Two  of  these  bore  on  the  label  ^n  offei  of  a 
reward  for  proof  that  any  other  extract  of  coffee  was  as  pure  as  t^^J' ^^^^^^/^^^ 
not  say  much  in  a  general  way  for  the  purity  ot  extract  ot  coffee.  Two  samples  or 
chicorv  were  examined,  both  of  which  were  found  pure.  ^^^^^^anf 
in  the  following  tabulation  of  the  results  the  letters  A  and  Z,  respectively,  represent, 


A. 

proved. 

Con- 
demned. 

Z. 

proved. 

Con- 
demned. 

5 

5 

24 
1 

21 

3 
1 

3 

3 

2 

2 

5 

1  M 

30 

23 

SUGARS  AND  SIRUPS. 

At  the  time  of  the  food-adulteration  agitation  in  England  sand  in  su^^^^^^^^ 
phrase  familiar  to  the  ears  of  the  people.    But  it  seems  probable  that  in  instance 
the  sand  was  the  result  of  imperfect  refining  ana  careless  l^'*^"^]   f-  M^^^^^ 
sugars  then  examined  were  dark  in  color,  mixed  with  much  vegetable  extiactive  ana 
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swarmmg  with  the  sugar-mite.  The  sugars  now  in  the  market  are  infinitely  cleaner 
and  the  aearus  is  seldom  seen.  Nevertheless,  in  most  of  these,  the  Woscope  can 
discover  dust  particles  which  would  give  the  sensationalist  a  Wbal  incense  for  an 
outcry  of  impurity  But  the  dust  in  sugar  discoverable  by  the  inicroLprrsTike  the 
motes  m  the  air  which  require  the  sunbeam  to  make  them  visib^  ^ 

a  record  ot  the  examination  of  109  powdered  sugars  which  agrees  Tth  the  r^^su^^^ 
obtained  during  the  present  investigation:  45  were  pure  and  goSd  -  51  contained  ^coi 
dental  dust;  8  contained  considerable  dust  or  dirt :  5  were  ver^dirtv  W  ^^^^^ 
was  there  any  intentional  adulteration.  '  ^ 

Of  the  124  samples  of  all  kinds  of  sugars  which  are  recorded  hereifter  ^7  \.-.r-. 
™ii?e""'' ^  --^^  fouUnd  sw^^^^^^^^^^ 
'.XnlnlVlT.  ^  substance,  glucose,  less  sweet  than  cane  sugar  but  so  far 

haa  beeu  asserted  tbat  this  substance  is  largly  used  For  the  &audLTaTl'tera«„„  ot 

mmmmmMm 

we«l*;;;„"d^n"\tB;SdtnT"'^'"''*''°'="'^""^«'"«^^*^  *»  "e^sed  by'Jeflners, 
4eiLt?as  aCdyTpll'iu'^ed"'  ^  ""^'^  ^""^  ^-"ty  the 


A. 

Ap- 
proved. 

•Con- 
demned. 

Z. 

Ap. 
proved. 

Con- 
demned. 

>oaf  

-rushed  .11.'*...!!!!!! 

pulverized  !!!!!!!! 

Granulated ...   

""s 

16 

8 

8' 
16 

8 

2 
1 
10 
2 
1 

2 
1 
10 

2 

Total  sugars  

9 

30 

71 
21 

9 
27 

68 
21 

3 
3 

37 

53 
12 

1 

28 

44. 
12 

9 
9 
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FLOUR. 

The  results  of  the  flour  analyses  are  highly  gratifying.  Of  58  specimens  which  were 
examined,  only  one  contained  matter  foreign  to  the  wheat  kernel,  and  in  this  case  the 
adventitious  substance  was  corn-meal,  evidently  introduced  by  accident.  Five  sam- 
ples were  so  deficient  in  gluten  that  it  is  doubtfulif  good  bread  could  have  been  mad© 
from  them  ;  but  this  arose  not  from  willful  adulteration,  but  from  natnral  causes.  Our 
merchants  have  so  many  flours  rich  in  glnten  that  a  poor  flour  should  not  be  fonnd  in 
the  markets.  Mixing  or  blending  is  permissible  in  the  case  of  flour.  Ten  to  twelve 
per  cent,  of  gluten  is  required  to  make  good  bread.  Some  believe  that  better  bread 
can  be  made  from  a  10  per  cent,  sample  than  from  one  which  contains  a  larger  quan- 
tity of  glutei!,  but  this  is  questionable.  Mr.  Brown,  a  flour  dealer  of  large  experienceJ 
testified  before  the  English  food  committee  that  he  endeavored  to  meet  the  wants  or 
the  bakers  by  mixing  bean  flour  with  his  wheat  in  order  to  increase  the  quantity  of 
nitrogenous  matter.  According  to  his  statement,  the  loaf  should  be  of  white  color  and 
of  a  good  height,  the  corners  free  from  a  doughy  skin,  the  crust  not  to  dye  of  a  brown 
color.  It  should  cut  with  smoothness,  with  a  plain  surface,  and  no  large  holes.  To 
obtain  this  loaf  from  English  flour,  which  contains  only  10  percent,  of  gluten,  the  ad- 
dition of  a  small  percentage  of  beau  flour  was  necessary.  But  in  this  country,  with 
flour  which  contains  as  much  as  17.5  per  cent,  of  gluten,  there  is  no  occasion  for  the 
use  of  beans.  The  starch  and  other  nutritive  principles  of  a  weak  flour  can  be  utilized 
in  bread-making  by  mixture  with  flour  of  a  stronger  or  more  ghitinous  quality.  A 
certain  percentage  should  be  prescribed  as  the  minimum  consistent  with  marketable 
quality.  Nine  per  cent,  has  been  chosen  as  the  minimum  in  making  out  this  re|)ort, 
which  returns  5  of  the  58  sjDecimens  deficient,  but  perhaps  this  minimum  is  too  low; 
it  is  certainly  not  too  high. 

Twenty-five  years  ago,  in  England,  Normandy  testified  that  he  had  scarcely  found  a 
flour  which  did  not  contain  alum  to  some  extent.  Improvement  has  taken  place  since 
then,  mainly  through  conviction  under  the  food-adulteration  act.  Yet  last  year  the 
English  analysts  found  in  GOl  samples  of  flour  15  specimens,  or  2.4  per  cett.,  adulterated 
with  alum. 

BREAD. 

But  although  our  millers  and  flour  dealers  do  not  make  use  of  alum,  there  is  no 
doubt  as  to  its  employment  by  the  bakers.  Of  18  samples  purchased  in  the  city  of 
Washington,  D.  C,  8  contained  it.  Long  ago  Hassall  reported  to  the  English  food 
committee  24  samples  in  which  alum  was  present  iu  all,  while  Normanciy  expressed 
the  prevalence  of  the  practice  by  reporting  that  he  found  one  bread  in  which  alum 
was  not.  The  British  analysts,  in  1879,  examined  1,287  breads,  of  which  95  or  7.3  per 
cent,  were  reporl:ed  against  as  being  adulterated  with  alum,  and  since  the  use  of  this 
substance  is  prohibited  by  the  adulteration  act,  it  is  clear  from  the  continuance  of  the 
practice  that  the  bakers  must  find  it  to  their  advantage.  But,  on  general  principles, 
the  advantage  to  the  public  of  what  is  profitable  or  advantageous  to  the  bakers  would 
seem  to  be  doubtful. 

The  unwholesomeness  of  alum  is  by  no  means  universally  accepted.  If  the  alum 
existed  in  bread  as  alum,  and  was  introduced  into  the  system  as  such,  it  would,  from 
its  powerful  astringent  properties,  interfere  materially  with  digestion,  and  be  properly 
viewed  as  a  deleterious  ingredient.  But  it  is  well  known  to  chemists  that  when  water 
is  added  to  alumed  flour  in  the  process  of  dough-making,  a  chemical  change  takes 
place  whereby  the  alum  is  converted  into  an  insoluble  powder.  This  insoluble  pow- 
der, which  is  generally  believed  to  be  inert,  has  been  proved  by  Professor  Patrick,  of 
the  University  of  Kansas,  to  be  unaffected  by  the  juices  of  the  stomach.  Alum  would, 
therefore,  appear  to  be  harmless.  But  there  is  another  view  to  be  taken  of  the  sub- 
ject, looking  to  its  action  in  the  bread  itself.  One  of  the  objects  of  its  introduction  is 
to  check  the  process  of  fermentation  which  may  be  taking  place  in  poor  flour,  so  that 
the  bread  . made  therefrom  is  whiter  and  contains  less  dextrin  and  starch  sugar  than  if 
no  alum  had  been  added.  So  far  its  action  is  preservative  and  of  value,  but  it  is  ac- 
complished at  the  expense  of  the  nutritive  principles  of  the  flour.  Phosphoric  acid, 
from  the  soluble  phosphates  of  the  grain,  is  precipitated  along  with  the  insoluble  aluriiina 
in  the  bread-making  process;  and,  what  is  of  more  consequence,  the  digestibility  of 
the  bread  is  impaired  by  the  presence  of  the  alumina  and  its  phosphate.  J.  AVest- 
Knights,  F.  C.  S.,  in  a  paper  read  before  the  Society  of  Public  Analysts  during  the 
present  year,  records  the  results  of  digestive  experiments  on  alumed  aul  unalumed 
breads.  The  former  left  a  larger  residue  of  unsolved  matter  after  treatment  with  an 
artificial  gastric  juice.  Nevertheless  there  are  no  cases  on  record  where  disorder  of  the 
digestion  is  unmistakably  due  to  the  use  of  alum.  There  are  many  declamatory  and 
unsound  i)assages  in  books  concerning  the  unwholesomeness  of  alum  iu  bread;  but  im- 
partially viewed,  the  evidence  appears  to  give  ground  for  regarding  it  as  an  adultera- 
tion which  should  be  suppressed.  As  alumed  baking-powders  are  iu  such  general  use, 
this  subject  is  worthy  of  a  thorough  in  vestigation. 
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Dr.  Elwyn  Waller,  m  the  Fourth  Annual  Report  of  the  Health  Department  of  the 
city  of  New  1  ork,  reports  upon  the  bread  sold  in  that  city :  Of  51  samples  41  contained 
no  adulterant ;  2  contained  copper,  probably  added  as  sulphate :  6  contained  an  excess 
of  alumina,  and  2  both  alum  and  copper. 

Alum,  however,  was  the  only  adulteration  found  during  the  present  iuvestio-ation. 


CORN-MEAL. 


The  corn-meal  gave  such  satisfactory  results  that  it  was  deemed  unnecessary  to  con- 
tinue the  investigation  after  twenty  samples  had  been  examined.  These  were  found 
to  be  ol  excellent  quaUty  and  free  from  any  extraneous  matters.  Sixteen  of  the  twenty 
were  obtained  by  purchase. 

LARD. 

In  England  lard  has  been  found  much  adulterated  with  potato-flour,  water,  salt 
carbonate  of  soda,  and  caustic  Mme  ;  but  of  fourteen  samples  purchased  in  Washin<non 
City  all  were  tound  to  be  of  excellent  quality.  The  results  being  so  uniform,  it  "was 
considered  unnecessary  to  increase  the  number  of  samples. 


BICARBONATE  OF  SODA. 


Commercial  bicarbonate  usually  contains  a  small  percentage  of  sulphates  and  chlor- 
ides, and  a  specimen  is  rarely  found  which  d<ies  not  present  traces  of  sulphur  salts 
J  hese  impurities  are  accidental,  and  can  only  be  regarded  as  an  adulteration  when  the 
percentage  is  unusually  high.  Of  the  12  samples  which  were  examined,  9  were  poor 
specimens  ol  the  commercial  article,  2  contained  about  10  per  cent,  of  impnntv  •  enouirh 
certainly  to  condepin  them  as  failing  in  purity;  while  1,  from  exposure  or  ^imperfect 
preparation,  showed  a  deficiency  of  carbonic  acid  corresponding  to  the  presence  of  25 
per  cent,  of  the  neutral  carbonate.  No  markedly  fraudulent  adulterations,  as  with 
large  percentages  of  terra  alba  or  starch,  were  discovered;  but  it  is  probable  that  if 
the  list  of  samples  had  been  increased  some  notably  bad  specimens  might  have  been 
obtained ;  for  in  28  samples  reported  in  the  Third  Annual  Report  of  the  Health  Depart- 
ment of  the  city  01  New  York,  while  26  were  of  the  ordinary  commercial  character,  1 
contained  flour,  and  1  nearly  25  per  cent,  of  terra  alba.  ' 


CREAM  OF  TARTAR. 


Commercial  cream  of  tartar  contains  tartarate  of  lime,  which  must,  within  limits 
be  accepted  as  natural  to  it.  Some  cases  have  been  tried  recently  in  Eugland  in  which 
he  adulteration  charged  was  the  lime  tartrate  present  in  this  salt,  but  the  ma-is- 
rpi?.^7?  /  ''''^l-lf  ^^^^'^^t.  Were  this  the  only  ground  of  complaint  against  the 
,a?lv  5  ""r         ^^^r^^'r^  l^^^'^  ^i^^       bicarbonate  as  being  gen- 

,no  tb^o  w 7  ^'T-T '  "V^"rt"»ately  this  is  not  the  case.  It  is,  on  the  contrary, 
)ne  of  the  art  cles  which  are  subject  to  gross  adulteration.  Only  18  sann)le8  were  exl 
"x  wei^e  of  l^^f  b«  enough,  in  view  of  the  chL acterTthe  rerults. 

o  qrrfpr  1  .  P'"''^^-    ^^''^.^  contained  sulphate  of  lime,  varying  from  17 

artarT.t  ^o,;Ji  havmg  nearly  the  latter  figure.  Two  contained  no  cream  of 
ime  'aru  rr^^^^^  TT"^'  the  one  of  sulphate  of  lime,  alum,  and  acid  phosphate  of 
Ko  fnn  ^1  h  i  ^  ""l""''  •'''^''^  phosphate,  and  potato-starch.    Corn-stai-ch  was 

se  of  ^r.!^  .  fPf^'^'^PT  ^^^^  sulphate  powders.    Considering  the 

ise  of  cream  of  tartar  in  baking,  its  impure  condition  is  a  serious  evil.  ^ 
Jnit."'?"'^   f  examined  cannon  be  considered  as  exceptionally  impure,  for  similar 
TtfHoniirnr''/'''f  ^^n^^'^'^'i^^^^ Massachusetts  Board  and  the  New  York 
Z  ^ne  m  Sf^f.nr''^-  1  ?i.^  ^^"^^  '^"^P'^^'        l^^d      Pe^-  «ent.  of  terra 

ot Vte^ined  '  ^         contained  this  lime-salt,  but  the  quantity  was 


BAKING-POWDERS. 


ishe^r?lfv^i^  n'""^"^  were^obtained,  6  of  which  were  purchased,  while  12  were  fur- 
tVZu^^^^^^  of  Subsistence  of  the  Army  in  unopened  sample- 

P  nn  V  ^^"^  consisted  in  every  instance  of  cream  of  tartar.  Of 

-^'^  contained  alum,  another  acid  phosphate  of  lime,  while 

Ih^Zu!,?^^^^^^^^  "^J^^^^  tvvosalts.'  Thealkaline  saltVas  in 

t  Ihlol  f  starch  used  in  the  manufacture  was  generally  corn-starch, 

om  r  o  t"!:^^^  wheat-flour  were  found,  and  mixtures  of  these  with  corn-staJch 
srexl^H^ri  ^""-'^.^^^  ^^^""^  starches.    Small  fragments  of  woody 

l  theTJ:lZ^.^  nnpurities  m  the  gum  were  probably  intended  to  suggest  to  the  pub- 

oodv  SaXlP«  r  rT?f  ""fi^-   .^"f  ^^^^^^  '"'^^  fl'^^^ed  with  miSute 

ooay  particles,  probably  with  a  similar  intention.    The  quantity  of  starch  varied  from 
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6  to  55  per  cent. ,  but  the  value  of  a  baking-powder  depends,  other  things  being  equal,  on 
the  amount  of  carbonic  acid  which  it  furnishes  during  its  decomposition.  The  gas  m 
these  samples  ranged  from  4.1  to  16  per  cent,  of  the  weight  of  the  powder.  The  price, 
however,  was  not  the  same  in  all  cases,  so  that  the  powder  which  yielded  the  largest 
percentage  did  not  necessarily  supply  the  gas  at  the  lowest  price.  Again,  some  of  the 
cans  contained  in  excess  of  their  nominal  weight,  while  others  were  deficient.  The 
materials  in  everv  instance  appeared  to  be  of  good  commercial  quality,  to  be  thoroughly 
mixed,  and  to  be  pretty  well  proportioned,  the  excess,  except  in  one  case,  being  on 
the  side  of  the  bicarbonate,  to  prevent  undue  acidity  in  the  articles  of  diet  prepared 

bv  their  aid.  ^  ^  ^  , i   -  x-  i 

'Nothing  can  be  said  against  the  cream  of  tartar  powders,  except  that  some  ot  them 
were  deficient  in  active  properties  (4.1  per  cent.)  which  would  correspond  with  a  dilu- 
tion or  adulteration  bv  starch.    A  minitnum  limit  is  needful  in  these  cases. 

The  acid  phosphate'^powders  contain  a  percentage  of  sulphate  of  lime,  which  is  due 
to  the  method  of  manufacture.  It  is  unlikely  that  the  quantity  present  in  a  carefully 
prepared  powder  would  be  unwholesome.  When  sold  as  phosphate  powders  and  at  the 
cheaper  price  of  phosphate  powders,  there  is,  from  the  point  of  view  of  this  report,  no 
objection  to  their  use,  provided  a  limit  is  placed  upon  the  accidental  lime  sulphate  so 
that  it  may  not  form  the  nucleus  for  willful  additions.  _ 

The  alum  samples  must  be  considered  as  adulterated  baking-powders,  since  none  ot 
them  f'-ave  information  by  the  label  concerning  their  character.  They  are  imposed 
upon  the  public  by  manufacturers  and  dealers  in  the  elfort  to  undersell  each  other,  and 
are  sold  on  the  merits,  if  not  by  the  name,  of  cream  of  tartar  powders.  But  if  these 
powders  were  sold  as  alum  powders,  and  at  the  price  of  alum  powders,  there  would  be 
no  adulteration.  Thus  while  alum  in  bread  would  be  considered  and  treated  as  an 
adulteration,  alum  in  baking-powder  might  have  to  be  reported  as  pure.  A  label  m 
such  a  case  would  diminish  the  sale,  but  would  not  prevent  the  use  of  these  powders 
among  those  who  most  require  supervision  in  fianitary  matters— the  poor  and  ignorant. 
A  proscription  of  alum  from  bread  and  baking  materials  would  be  required  to  aliord 
them  effectual  protection. 

BLACK  PEPPER,  GROUND. 

The  examination  of  the  ground  black  peppers  and  spices  shows  to  what  extent 
adulteration  may  be  practiced  when  its  detection  by  the  public  is  a  matter  of  difficulty. 
The  dealer  himself  appears  to  have  lost  the  knowledge  of  the  characters  of  the  pure 
article,  as  out  of  four  samples  sent  in  by  respectable  houses  in  this  city  for  the  purpose 
of  being  examined,  only  one  was  pure.  The  others  contained  baked  flour  and  rice^ 
with  sand  enough  to  prove  the  unclean  condition  of  the  peppers  when  milled. 

In  1855  Dr.  Hassall  reported  43  specimens  from  the  English  stores,  16  of  which  were 
adulterated,  4  with  wheat-flour,  1  with  pea-flour,  2  with  rice,  4  with  mustard,  3  with 
linseed-meal,  and  2  with  P.  D.,  which  last  was  understood  to  be  a  trade  name  tor  a 
mixture  of  linseed  cake,  mustard  dross,  and  cayenne  pepper,  used  by  black-pepper 
manufacturers.  The  chemist  of  the  board  of  internal  revenue  gave  the  results  ot  a 
laro-er  experience.  Of  1,116  peppers,  5:6  were  adulterated  with  rice,  sago,  potato- 
starch,  burned  chillies,  brown  and  white  mustard,  wood,  wheat  bran  and  flour,  oat- 
flour,  and  ground  gypsum.  This  unsavory  record  is  not  improved  by  the  results  ot 
the  present  examination.  Four  of  the  specimens  have  been  already  mentioned.  1  be 
Commissary-General  supplied  16  unopened  sample-cans  for  investigation.  01  these, 
were  adulterated  with  fresh  and  baked  wheat-flour,  while  6  showed,  from  the  quantity 
of  sand  present,  the  unclean  and  probably  inferior  quality  of  the  peppers.  Of  32  samples 
which  were  purchased  4  were  pure,  but  the  sand  showed  their  inferior  character, 
per  cent,  in  one  case  being  perhaps  more  than  ought  to  be  allowed  as  consistent  witn 
purity.  The  remaining  28  samples  were  mixed  with  large  percentages  of  baked  flour, 
rice,  corn,  beans,  mustard,  and  linseed  husks,  cayenne,  and  turmeric ;  3,  4,  and  5  per 
cent,  of  sand  were  also  found  in  some  of  them.  In  the  case  of  sugar,  the  microscopic 
dust  was  specified  as  being  of  no  practical  account.  Here,  on  the  contrary,  the  sud- 
stances  mentioned,  which  were  discovered  by  microscopic  examination,  constituted  lue 
body  of  the  sample,  pepper  having  been  added  simply  as  a  flavoring  agent. 

ALLSPICE,  GROUND. 

This  substance,  which  was  found  by  the  English  committee  to  be  seldom  adulterated, 
is  with  us  largely  mixed  with  such  articles  as  .bread-crusts,  beans,  corn-starch,  wooay 
tissues,  and  turmeric.  Five  samples  from  sources  which  presupposed  purity  werelouna 
to  be  pure ;  but  of  23  which  were  purchased  11  were  allspice  only  m  name. 

GINGER,  GROUND. 

Dr.  Hassall  reported  15  specimens  out  of  21  as  adulterated  with  sago,  potato,  wheat 
and  rice  starches,  cayenne,  mustard,  and  turmeric.    The  present  examination  reveaieu 
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MACE,  GROUND. 

housea  in  this  cit,  .erlt?  all-pS:!  '''ot^SlJ^^'^i^iZi^Zi^' 

CLOVES,  GROUND. 
CINNAMON,  GROUND. 

red  clay.  contained  also  an  unwarrantable  quantity  of  sand  and 

CAYENNE  PEPPER,  GROUND. 


MUSTARD. 


theL'dn^p'reTofrnVwTrTiS^  but  4  of  these  were  obtained  from 


VINEGAR. 


;ert:ri':t/;-^L«L 

itate  board  of  health  of  Massaehnsettr?W2  si  vt  th  J  resuU  of^'Z't' 

■2  Cider  and  10  wine  vinecars    Of  the  formtr  i  ^L*  •     i  J        ,  ?  examination  of 

of  the  latter  showed  .ralToff^e^addTnd^'eSnSd^^^^^^^ 


PICKLES. 


niiy      H.  b.  Bailey,  of  the  Lehigh  University,  examined  a  bright  green  pickled 
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cucumber  weighing  2  ounces,  and  fonnd  it  to  contain  copper  equivalent  to  one-seventh 
of  a  grain  of  the  sulphate.  H.  B.  Hill,  assistant  in  chemistry  at  Harvard  College, 
examined  12  pickles  (probably  selected  on  acconnt  of  their  suspicious  color).  Ten  of 
the  specimens  contained  copper  in  quantities  varying  from  .0009  to  .0077  per  cent. 

COLORED  CONFECTIONERY. 

No  quantitative  examinations  were  made,  as  the  time  at  command  did  not  permit, 
but  as  poisonous  agents  are  reported  to  have  been  used  for  coloring  confectionery  it 
was  deemed  important  for  the  purposes  of  this  report  to  make  at  least  some  qualita- 
tive investigations.  Most  of  the  candies  which  were  purchased  were  red — 13  samples 
— and  owed  their  color  to  cochineal;  but  a  sufficiency  of  yellow  colored  specimens 
were  obtained  to  show  that  lead  continues  to  be  the  basis  of  such  colors.  Of  5  yellows, 
3  contained  lead,  1  antimony,  and  1  turmeric. 

These  candies,  excluding  from  consideratioji  the  poisonous  coloring  matter,  were  of 
great  purity.  All  were  made  from  cane  sugar,  and  were  free  from  sulphate  of  lime 
and  practically  free  from  starch.  The  largt^sTi  qiiantity  of  starch  was  found,  in  some 
solid  looking  lozenges  which  contained  a  small  proportion  of  baking-powder,  by  means 
of  which  the  starch  was  apparently  introduced. 

In  the  third  annual  report  of  the  New  York  City  health  department  a  record  is 
given  of  10  j^ello w-colored  candies,  5  of  which  contained  lead  and  1  gamboge.  But  H.  B. 
Hill,  of  Harvard  College,  has  made  the  most  complete  investigation  into  this  subject. 
He  examined  77  samples.  Of  these  24  contained  a  small  and  14  a  large  percentage  of 
starch,  while  5  contained  a  small  and  2  a  large  percentage  of  sulphate  of  lime — one 
of  the  latter  having  nearly  60  per  cent.  Lead  was  reported  present  in  19  of  21  yellows 
and  11  of  12  orange  colors.  In  29  reds,  3  contained  iron,  1  mercury,  the  rest  having 
vegetable  coloring  matter.  In  5  browns,  4  contained  iron.  In  4  Ijlues,  2  contained 
ultramarine ;  and  in  7  greens,  6  contained  Prussian  blue,  with  lead,  and  in  one  case 
arsenic. 

E.  H.  S.  Bailey,  of  Lehigh  University,  kindly  furnished  the  writer  with  notes  of  an 
examination  of  a  yellow-colored  candy  sold  as  lemon  balls.  The  color  was  due  to 
chromate  of  lead,  which  was  present  in  such  quantity  as  would  give  7  grains  of 
metallic  lead  in  every  pound  of  the  candy. 

« 

Summary  of  the  articles  examined,  with  results. 


[Those  returned  as  condemned  were  of  such  a  character  as  would  justity  prosecution  in  case  of  the 
existence  of  a  law  to  prevent  the  adulteration  of  food.] 
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Coffee : 

24 
1 

21 

3 

1 

3 

3 

2 

...  .. 

Sugar : 

2 

2 

1 

8 

8 

30 

10 

16 

8 

16 

8 

2 

2 
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1 

1 
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9 

9 

30 

27 

3 

37 

28 

9 

21 

21 

12 

12 

Flour  

30 
4 

27 

3 

28 

26 

a 

Corn-meal  

4 

16 

16 

Lard   

14 

14 
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1 

1 

18 

10 
8 

8 

1 

1 

11 

3 
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Cream  of  tartar  

Bakintr  powders  .. 

Black  pepper  

White  ])epper  

AUspice  

G  user   

Nutmegs  

Mace   

Cloves,  wbole  

Cloves,  Ground  

Cinnamon,  whole . . 
Cinnamon,  ground. 

Cassia  

Cayenne  

Mustard  

Vinegar  

Pickles   

Coiitectionerv: 

Ked  :  

Yellow  


Articles. 


Percentage  of  condemned  articles  in  A=7  89 
Percentage  of  condemned  articles  in  2=44.74. 


A. 


304 


280 


24 


5 
1 

32  4 


APPENDIX. 
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^  Irom  the  Commissioner  of  Agriculture :  while  ' 
w,  were  purchased  in  Washington  City  • 
A,  in  Tennessee .  ^  ' 


Y,  in  New  York  City;  and 
Z,  in  Baltimore,  Md. 


TEAS. 


^-itrZlLtttn^f^  f             -tl^  the  teas,  not  so 

le  medicinal  proprrtrefof  rye^e?^hlp  t        g^^^^^g  of  Quality.    In  cases  where 

kaloid  the  e-ftSoTof  th^a^ct  ye  nr^^^  T  ^T^^^^^!^*  «^       existence  of  an 

arket  yalne  of  the  sample  Buft^e  a^kS  indicate  the  character  and 
•incipal.    The  yolatile  oil  on  wWh  + tea  does  not  constitute  its  only  actiye 

nt  constit,ient    Moreoyer  th^m^^^^^^  of  the  infusion  depends  is  an  impor 

in,  or  some  an^lvi^ZS^' ^t^^^^^^  «f  the  alkaloid  arc  uncer 


^Cn  the  theine 

noted  by  Hassall)  ^         ^'      Mulder's  analysis  to  6.21  in  Peligot's 
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processes  were  tried  for  the  estimation  of  the  tannin,  but  by  none  of  them  could  satis- 
factory results  be  obtained. 

With  the  view  of  determining  what  processes  were  really  of  value  in  an  investiga- 
tion which  was  intended  not  only  to  detect  the  presence  of  foreign  substances,  but  also 
the  mixture  of  inferior  with  better  grades  of  the  genuine  article,  a  series  of  experiments 
was  instituted  on  each  sample.  The  moisture  was  obtained  by  drying  in  an  air-bath 
for  twelve  or  hfteen  hours  at  a  temperature  of  200-212°  Fah.  This  loss  of  weight  was 
required  partly  as  showing  a  well  or  poorly  preserved  or  prepared  article,  but  chiefly 
that  the  other  results,  when  obtained,  might  be  made  susceptible  of  comparison  by 
reducing  them  to  percentages  of  the  dried  tea.  The  ash,  weight,  and  alkaliuity  of 
that  part  of  it  which  was  soluble  in  water  and  the  weight  of  its  siliceous  residue  were 
determined.  The  gum  was  precipitated  from  an  extract  by  alcohol,  dried,  weighed  in 
a  weighed  tilter,  the  weight  of  its  ash  being  deducted  from  the  result.  The  extrac- 
tive was  obtained  by  a  thorough  exhaustion  in  the  water-bath  w  ith  successive  waters. 
A  similar  infusion  evaporated  with  magnesia  and  treated  with  ether  for  forty-eight 
hours  was  relied  upon  for  the  extraction  of  the  alkaloid.  The  whole  of  the  lhein(;  may 
not  have  been  dissolved  by  this  means,  but  as  all  the  teas  were  treated  by  the  same 
process  the  results  necessarily  have  a  com])arative  if  not  an  absolute  value. 

In  looking  over  the  figures  in  the  following  tabular  statements,  it  is  found  that 
the  moisture  varies  from  2.70  in  the  Japans  to  9.12  in  the  congous,  the  average  being 
for  the  congous  8.09,  the  pekoes  6.41,  the  oolongs  6.82,  the  imperials  6.50,  the  gun- 
powders 5.98,  the  hysons  6.61,  and  the  Japans  4.69  per  cent. 

From  the  manner  in  which  the  leaves  are  collected  and  prepared,  itismanif*  st  that 
a  certain  amount  of  sand  and  clay  must  be  incorporated  with  the  commercial  article, 
which  will  increase  the  amount  of  ash  and  show  itself  again  in  the  insoluble  siliceous 
residue.  But  as  oolong  A 18  and  Japan  A  3  show  on  .13  and  .16  per  cent,  of  silica,  it  is 
evident  that  the  quantity  of  this  substance  naturally  present  in  the  leaf  must  be  very 
minute,  and  that  an.v  slight  increase  mus^  be  considered  an  accidental  impurity,  owing 
to  carelessness  in  preparation,  and  probably  corresponding  with  an  inferiority  in  the 
market  value  of  the  leaves  containing  it.  Some  exceptions  must  be  made  to  this  infer- 
ence, as  sand  and  minute  pebbles  may  be  added  to  an  otherwise  superior  article  for 
the  sake  of  the  gain  in  weight,  as  appears  to  have  been  the  case  in  gunpowder  A  26 
and  57.  Whore  the  silica  is  high,  as  in  imperial  W  2,  there  is  no  doubt  as  to  the  fraud- 
ulent character  of  its  presence. 

In  general  terms,  Avhere  the  silica  is  low,  say  under  .50  per  cent.,  we  are  dealing 
with  a  clean  and  probably  superior  article.  Where  it  exceeds  this  amout,  but  is  under 
1  per  cent.,  the  specimen  is  an  inferiin-  tea  carelessly  prepared,  or  a  good  article  will- 
fully adulterated  before  shipment,  as  it  can  hardly  be  supposed  that  our  liome  deal- 
ers would  tamper  with  a  line  article  in  this  petty  manner  ;  and  where  it  is  present  in 
large  excess  there  is  no  doubt  as  to  the  fraudulent  intention. 

Corresponding  with  this  excess  in  the  silica  is  the  excess  of  weight  in  the  ash.  0, 
the  teas  given  below,  those  samples  which  have  less  than  .50  per  cent,  of  silica  have 
an  ash  weighing  on  the  average  among  the  oolongs  6.29  and  among  the  greens  6.20 
per  cent.  The  silica  is  so  high  among  the  c(mgous,  no  doubt  owing  to  exposure  dur- 
ing fermentation,  that  none  of  them  enter  into  this  calculation.  These  figures  may 
be  viewed  as  representing  the  ash  of  good  commercial  articles.  A  slight  increase 
over  them  corresponds  with  inferiority  in  quality,  and  a  large  increase,  as  in  imperial 
W2,  with  fraudulent  admixture.  On  the  other  hand,  exhausted  leaves  may  corre- 
spond with  a  good  showing  in  the  ash  and  its  residue,  as  seen  in  imperial  Y  1. 

The  soluble  ash,  its  alkalinity,  and  the  quantity  of  theine  are  proportioned,  gener- 
ally speaking,  to  the  quality  of  the  sample,  but  there  are  so  many  exceptions,  old  leaves 
often  showing  higher  figures  than  younger,  higher  priced,  and  evidently  more  carefully 
prepared  specimens,  that  these  determinations  are  deprived  of  much  of  their  value. 

The  gum  is  so  variable  that  nothing  can  be  learned  concerning  the  quality  of  the 
tea  from  its  estimation.    It  is  noticeable  that  this  ingredient  is  high  in  the  Japan  teas. 

The  extractive  varies  from  25.8  among  the  congous  to  46.6  per  cent,  among  the  gun- 
powders, the  average  being  for  congous  28.88,  pekoes  37.75,  oolongs  .37.25,  imperials 
35.14,  gunpowders  38.78,  hysons  36.76,  and  Japans  39.41  per  cent.  Where  the  extract- 
ive falls  below  20  per  cent,  in  a  congou,  or  30  per  cent,  in  any  of  the  others,  the  proba- 
bility of  an  admixture  of  exhausted  leaves  or  other  deteriorating  substances  is  very 
great.  ,       ,  , , 

A.  W.  Blvthe,  in  his  Manual  of  Practical  Chesmistry,  says  that  "  the  time  is  probably 
not  far  distant  when  the  tea  trade  will  buy  entirely  by  analysis,  supplemented  m  a 
few  cases  by  a  taster's  report.  An  experienced  palate  will  detect  particular  flavors 
which  analysis  may  fail  to  show,  but  a  fairly  complete  chemical  examination  of  tea  is 
of  the  highest  value,  whether  as  a  guide  to  the  purchase  or  merely  to  show  its  free- 
dom from  adulteration."  The  analyses  given  below  fail  to  support  this  prediction. 
On  the  contrary  it  would  appear  that  a  careful  examination  of  the  general  characters 
of  the  sample  by  one  who  has  some  experience  to  guide  him  will  give  better  indications 
of  quality  and  do  as  much  for  the  detection  of  adulteration  as  the  fairly .  complete 
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chemical  analysis.  The  leaves  of  the  different  brands  have  distinct  characteristics 
Congous  and  oolongs  are  small  and  whole  or  larger  and  divided  transversely,  each 
piece  being  more  or  less  carefully  rolled  or  twisted.  Gunpowders  are  small,  youno- 
leaves,  rolled  into  pellets  ;  imperials,  larger  and  older  leaves,  similarly  rolled  ;  hysons* 
elongated  leaves,  rolled  into  cylinders  which  are  bent  on  themselves  cr  rolled  into 
loose  pellets ;  Japans,  rolled  and  twisted  or  compressed.  The  quality  of  the  leaves  is 
usually  proportioned  to  the  perfection  of  the  rolling  and  the  freedom  of  the  sample  from 
dust  or  broken  fragments.  Exhausted  and  redried  leaves  can  be  picked  out  by  an 
expert  and  an  extract  made  and  weighed  to  corroborate  the  suspicion.  It  is  probable 
that  au  estimation  of  the  gum  might  be  of  value  in  this  connection.  When  the  leaves 
are  unrolled  by  the  action  of  boiling  water  foreign  leaves  can  be  detected  and  the  value 
ot  the  sample,  if  genuine,  can  be  approximated  according  as  it  consists  of  young  and 
peifect  leaves,  of  fragments  of  older  ones,  of  buds,  of  dust,  or  of  woodv  petioles  and 
nudnbs.  Facing  can  be  seen  in  the  cloudiness  of  the  infusion  and  in  the  pulverulent 
sediment,  where  sand  and  pebbles  can  also  be  detected  if  existing  in  quantities  suffi- 
cient to  indicate  their  fraudulent  presence.  The  weight  of  the  ash  and  of  its  silica  will 
give  expression  to  this  adulteration. 

The  Japan  teas  (a)  were  sent  from  Yokohama  by  Dr.  TbomasH.  Street  U  S  N  to 
enable  a  comparison  to  be  made  with  those  in  the  markets  of  this  country  A  laro-e 
consignment  of  specimens  (178)  has  been  received  through  the  State  Department  from 
the  consul-general  at  Shanghai.  The  principal  varieties  of  Chinese  growth  are  repre- 
w-iited  in  this  series,  but  they  unfortunately  did  not  arrive  in  time  to  permit  of  their 
examination  m  connection  with  this  report. 

The  specimens  sent  by  Commissioner  Le  Due  of  the  Agricultural  Department  were 
grown  m  Georgia.    Their  deticiency  in  gum  is  remarkable. 

All  the  experiments  were  made  on  the  moist  article,  but  the  figures  recorded  repre- 
sent percentages  of  the  dry  tea.    The  alkalinity  is  expressed  as  anhydrous  potassa. 
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6.  85 
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34.6 

L  43 

2 
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Many  large  leaves  whole  and  many 

leaf-stalks. 
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OOLONGS— Continued. 
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7.  64 

6.  43 
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23 

7.  36 

6.  26 
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Broken,  but  the  whole  leaves  small 

and  younjr. 
Leaves  neailv  all  broken. 
Mostly  whole,  large,  old,  leathery, 

and'with  woody  petioles. 
Leaves  large  and  broken  ;  a  few  small 

ones  whole;  many  woody  petioles. 
Large  leaves,  IJ  to"2i  inches,  mostly 

whole ;    midribs   and  leal-stalks 

tender. 

Leaves  mostly  whole  ;  some  petiolea 

and  twigs. 
Mixed  leaves,  large  and  small;  all 

more  or  less  broken,  and  many 

petioles. 

A  few  large  whole  leaves  and  much 
tea  dust. 

"Formosa."    Leaves  whole  or  cut 

transversely ;  many  jietiok's  but  all 

soft,  and  little  dusd. 
Leaves  i  to  1^  inches;  the  smaller 

whole,  the  larger  divided. 
Leaves  |  to  1\  inches,  mostly  whole; 

many  soft  petioles. 
Leaves  1  to  1^  inches ;  many  petioles; 

wiry. 

Mostly  whole  or  divided  ;  few  frag- 
ments. 

Ash  is  properly  6.26  per  cent.,  as  a 

small  piece  of  quartz,  weigliing 

.072  giams,   was  found  in  tlie  5 

grams  ignited. 
Leaves  mostly  whole;  some  divided; 

%  10  1|  inches. 
Leaves  |  to  l\  inches  ;  sn-alle:  whole, 

larger  divided  ;  many  peihdes. 
Leaves  1 J  to  2^  inches  ;  many  broken; 

much  woody  tissue  in  petioles  and 

midribs. 

Leaves  old  and  woody ;  large  and 

whole,  or  divided. 
Leaves  1  to  2  inches;  many  whole; 

some  divided  or  broken;  petioles 

soft. 

As  the  last,  but  petioles  and  midribs 
haid. 

Mostly  fragments  of  old  and  tough 
leaves. 

Leaves  mostly  whole  ;  1  to  2 J  inches ; 

some  of  the  larger  divided. 
As  the  last,  but  with  many  frag^ 

nients  and  woody  petioles. 
Many  whole  leaves  ;  some  fragments 

and  petioles. 
Leaves  1 1  o  li  inches ;  mostly  divided; 

some  very  broad. 
Leaves  1  to  1^  inches,  divided;  a 

few  woody  petioles;  mjinganese 

largely  present  in  the  ash  of  this 

sample. 

Leaves  |  to  IJ ;  mostly  cut;  but  some 
whole ;  few  fragments ;  petioles 
soft.  , 

Leaves  divided  ;  woody  midribs,  ana 
many  petioles.  ,    ^  i. 

Leaves  large  and  elongated ;  tough 
and  woody  midribs,  and  many 
petioles. 

Mostly  fragments  of  largo  leaves; 

woody  petioles.  , 
Leaves'large  and  old ;  mostly  whole ; 

few  fragments;  much  manganese 

present.  ,  „ 

Leaves  large  and  divided;  edges 

frayed;  many  petioles  and  buas; 
•    much  manganese  ijresent. 
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GUNPOWDERS. 


Moisture. 

3 
a 
"o 

02 

"3 

1 

3 

■ 

Silica. 

A.  1 

5.  28 

;  7  1/1 
1  /.  14 

4. 16 

1. 75 

.21 

2 

1  4.72 

1 

1  fi  79 

1  3.  88 

1.  90 

1.09 

5 

1 

5  10 
4.36 
5.84 

I 

D.  /» 

7.99 

5.35 

3.78 
3.76 

1  1.  74 
'  1.68 

1 

i  .42 
.58 
:  .27 

G 

6. 16 

!  6.  99 



1 

;    .  55 

8 

6.  04 
5.40 

6.69 
1  7.66 

1 

3.43 

1. 43 

.57 
.53 

9 

5.  48 

I  6.42 

.44 

.40 

1.  31 
.  81 

1. 10 
.48 
.38 

1.  29 

1. 12 
.65 

10 

5.  50 

!  6.25 

11 
12 

5.  36 

6.  84 

7.44 
7.60 

3.34 

1.  33 

13 

7.  04 

7. 16 

14 

15 
16 
17 

18  ' 

5.  45 

6.  24 
5  40 
5.84 
5.  30 

6.  81    4. 19 
6.76  3.94 

7.  96  1  3.53 
7.  52  1  3.  63 
6.66  j  3.85 

1.  64 
1.  76 
1.49 
1.55  1 
1.  51  1 

19 

7.  72 

6.48  ! 

3.64 

1.  43 

.  91 

20 

6. 10 

7.41  1 

3.92 

1.  52 

1.  06 

21  : 

22  I 

7.  30 
6.50 

1 

6.54  1 
6.46  1 

3.76 
3. 46 

1.  62 
1.  44 

23 

6.  48 

7.  36 

3.42 

1 

1.44 

24  j 

6.  80 

6.  76 

3.88  j 

1.59 

25  1 

1 

6.64. 

6.  58 

3.94  i 

1.  71  ' 

.43 ' 

26  1 

6.  42 

8.63 

3.52  I 

1 

1.43 

1 

1.84  1 

27 

5.32 

7.  46 

4.16 

1 

1.66 

1.06 

28  1 

1 

4.  56 

6.  81 

3.77 

1.  65  1 

.61 

29  1 

j 

6.  34 

7.  49 

3.C2 

1.39  !  1.81  1 

1  1 

1  1 

2! 

5.96 
3.90  1 

7.63  . 
9.23  : 

J.03  1 

j.oo  1 

1.  28  1 
1.28  1 

1 

.67  1 
.94  1 

1 

8.  26 
7. 11 


38.9 
38.2 


5.  92    33.  5 


6.  56    42.  3 


12.  30 
8.90 


41.9 
43.7 


7.  06 
4.  83 


32.4 
34.7 


Remark-s. 


young,  and 


1.  31    1  20 


2.  02 
1.  34 


IMPERIALS. 


1  25 


j  Leaves  i  to  If  inches 
'  I     some  broken. 
{  Leaves  divided;  li  to  If  inches,  whole 
and  broken;  many  petioles,  and 
small  fragments  of  clyircoal. 
j  Many  leaves  broken ;  medium  in  si/e 
I  Leaves  young,  but  much  broken. 

IMo  whole  leaves;  fragments  of  me- 
i     dium -sized  leaves. 
Leaves  i  to  h  inch,  largely  divided 

small  whole,  no  debria.  ' 
Leaves  small,  f  inch,  many  broken. 
Mostly  broken  fragments  of  huge 
I  leaves. 

j  Leaves  small  and  whole;  some  larger 
ones  broken.  * 
Leaves  young,  1  to  li  inches;  many 
I  broken. 

Leaves  large  and  divided, 
j  Leaves  small;  generally  whole. 
,  All  fragments  of  medium  leaves 
I  Leaves  mostly  small  and  whole. 
Medium-sized  leaves,  mostly  divided 
Fragments  of  large  leaves. 
{  Broken  pieces  of  medium  leaves 
Leaye-s  small  and  young;  mostly 
whole. 

Fragments  of  old  large  leaves-  dead 
flies. 

Small  leaves  whole,  but  with  some 

fragments  of  larger  and  older  leaves. 
Fragments  of  large  leaves. 
Pieces  of  large  old  leaves,  with  some 

smaller  and  whole. 
Leaves  1  to     inches,  mostly  whole. 
&mall  whole  leaves,  with  some  fra<r- 

ments  of  old  leaves.  " 
Leaves  |  to  U  inches;  many  broken 

but  no  mixing.  ' 
Leaves  small ;  generally  whole;  quartz 

pebbles  size  of  pin-head  in  the  ash. 
Leaves  small,  generally  whole-  but 

last  ^  ^'"^^^^^        ^"'^  pebbles,  as  in 

Leaves  small,  but  many  larirer  di- 
vided ;  all  young. 

Five  grams  contained  a  fragment  of 
ii-on  weighing  50  miUigrams  and 
some  quartz  pebbles.  Leaves  small 
and  young. 

?  Small  fragments  of  old  leaves  very 

>    coarsely  faced. 


A.  1  5.44 
2  5.02 

'  5.88 

6. 19 

3.74 

3.51 

1.58 
L  37 

.30 
.27 

6.  56 

7.  58 

35.1 
34.2 

1.  59 
1.79 

1  00 
1  25 

5. 32 

7.06 

.59 

1.  37 

75 

4  5.94 

8.12 

3.  36 

L  31 

1.  33 

7.  02 

3L3 

L24 

50 

'    6. 54 

7.  72 

3.19 

L33 

1.  09 

4.  92 

33.5 

50 
80 

0  5.94 

6.  OG 

3. 19 

1.49 

.34 

6.  91 

36.1 

"  5.04 

6.  32 

3.54 

1.  Gl 

.30 

9.43 

36.9 

L  62 

50- 

«.  75 

6.  05 

3.  49 

L  61 

.45 

9.  22 

40.  r 

75 

8. 42 

7.  29 

3.  08 

1.  38 

.70 

8.  08 

32.5 

1. 17 

33 

1  10  j  6.  82 
i  11  1  6.  60  1 

IT. 

4.98 
6.  32 

Ex. 

2.49 
3.  21 

8  

1.22 
1.49 

-22 

.21 
.34 

9.12 
12.  00 

1 

30.9 
39.9  1 

1.39 

L28  1 

50 
75 

Leaves  large  and  mostly  whole. 
Leaves  f  to  1^  inches,  mostly  whole; 

a  tew  petioles. 
Leaves  large  and  whole ;  some  very 

large,  2i  inches,  divided. 
Leaves  old  and  mostly  in  larffe  frag- 
ments. ■  " 
Small  leaves;  large  ones  divided,  and 

iragments. 
Leaves  li  to  2i  inches;  some  very 

broad,  li  inches;  many  divided. 
Leaves  old,  2^  inches ; '  many  frao-- 

ments.  * 
Large,  broad  leaves,  whole  and  di- 

vided. 

A  few  whole  large  old  frayed  leaves 
but  much  dust,  and  5  per  cent,  flow- 
er-buds. 
Fragments  of  large  old  leaves 
Mostly  whole,  1^  to  2^  inches. 
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IMPERIALS— Continued. 


7.  90 


7.  24 

6.  40 

7.  62 
6.  65 
6.  96 


<1 

6.  04 

7.  70 

13.21 

6.  47 
6. 17 

6.  23 
6.  00 
6.  51 


2.  85 

2.  33 

3.12 
3.20 

2.  75 

3.  25 
2.  90 


1.  55 

1.  20 

1.  00 

1.  39 
1.  45 

1.18 
1.  54 
1.  45 


.43 

1.  24 

6.  35 

.75 
.47 

.39 
.38 
.26 


6.  35 

8.  73. 
4.  80 

3.  25 

7.  60 
2.  90 


37.2 

33.0 
33.0 
34.8 


15.4 
26.3 
29.3 


1. 13 


Ph  . 

a  5 


50 


60 


Remarks. 


Large  and  woody,  some  appearing  3  ^ 
inches  long  whien  the  fragments  are 
pieced. 

Leaves  large  and  l)road,  mostly  di-  . 
vided. 

A  few  large  leaves,  but  mo.stly  dust,  ■ 
pebbles,  and  buds. 

?  Leaves  irom  1^  inches  upward;  the 

5  larger  divided. 
Fragments  of  large  eroded  leaves; 
many  imperfectly  loUed,  and  ap- 
parently exhausted  and  redried.  * 
In  the  statement  given  above  of 
the  average  extractive  of  impe- 
rials, these  three  specimens  were 
excluded. 


HYSONS. 


6.  40 
6.  54 

5.  58 

6.  86 

7.  97 

6.  22 

5.  90 
7.18 

7.  20 

6.  26 


6.71 

5.  82 

6.  56 

6. 14 
6.  47 

5.  50 

6.  67 
.5.  94 
6.  37 
7. 15 


4.  06 
3. 14 


1.  71 

L  58 


3.  00 

1.31 

3. 13 

1.  30 

3.  58 

L  52 

3.  33 

1.  62 

.53 
L  00 
.36 
.40 

L  00 


63 


4. 18 
10.  53 


36.9 
33.4 


34.3 
34.7 

40.4 
43.0 
37.1 
35.0 
36.0 


2.  00 

L  25 
L  69 


$1  00 

50 


1.  52 


Leaves  cut  transversely;  medium 
in  size. 

Large  whole  leaves;  some  broad, 
coarse-veined,  and  old. 

Leaves  ItolJ  inches;  many  divided; 
some  fragments  and  petioles. 

Large  and  mostly  whole. 

Leaves  very  large,  with  wooded  pet- 
ioles and 'mid- veins. 

?  Leaves  elongated,  divided,  and  many 

5  broken. 

/Leaves  large,  divided,  woody,  and 
(    with  eroded  margins. 


JAPANS. 


6.  00 
5.  92 

7.  90 

7. 14 
5.  76 
5.  00 
2.  86 


2.  70 
2.  82 


2.  70 

3.  92 

3.  54 


6. 17 

7. 13 

5.  57 

6.  44 
7.32 

7.  64 
7.  00 

7.  24 
6.  68 


6.  28 
5.  78 

5.  53 


3.  87 


1.  70 


3.  24    1.  43 


3.82  1.27 
3.26  L39 
2.78  L40 


2.  80 
2.  92 


1.  40 
1.40 


3.  06 
3. 10 


L  36 
1.  32 


.23 


.16 

.60 
L  27 
1.  47 
1.20 


3. 16    1.  40      .  64 
.52 


.46 


9.  00 

12.  30 
11.24 
5.  79 
12.  50 


1.26  11.10 
1.  04    10.  00 


10.  50 
10.  00 

14.  80 


39. 


37.7 

37.0 
40.9 
35.0 
35.0 


37.9 
40.  0 


42.0 
44.2 


1.91 
1.  35 


L  27 
L  34 
L  17 


1.  07 

L  25 


1.  47 
1.  70 

1.  70 


$1  00 
50 

I  1  CO 

50 
60 


Leaves  small  and  young,  divided; 
many  short-cut  tender  petioles. 

Leaves  small,  fragments ;  old  ;  com* 
pressed,  rather  than  rolled. 

Leaves  large  and  broken ;  many  pet- 
ioles, but  tender. 

I  All  in  small  fiagments;  compressed. 

Leaves  divided  and  broken  ;  margins 
often  eroded;  petioles  wiry. 
Marked  ''Good  Common,  $19  per 
picul." 

As  last,  but  less  erosion.  Marked 
''Medium,  $23  psr  picul." 

As  last,  hxil  some  small  and  whole 
aniouiz  tlicm  ;  the  greater  portion, 
hoAvevoT',  still  huge,  and  often 
bro.sd  iVagments  with  wiry  petioles 
and  mid-v(-ins.  Marked  "Good 
Medium,,  $2^  per  picuV 

Leaves  Ih,  but  all  broken  or  divided 
Marked  "Fine.  i^'lS  per  picul.'" 

Leaves  generally  about  1  inch :  many 
tender  petiole's.  Marked  '-Finest, 
$39  per  picul" 

Leaves  generally  about  |  inch;  many 
short-cut  petioles.  Marked 
"  Choicest,$i3  per  picvV 


GROUND  COFFEE. 

Reliance  was  placed  on  the  microscope  for  the  detection  of  foreign  vegetable  sub- 
stances in  the  ground  cotfee,  and  on  the  weight  of  the  ash  a>id  silica  for  the  discovery 


ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH.  339 
of  mineral  additions.    The  silica  present  in  clean  coffee  is  almost  nil     The  admixture 

in  a  ou"p3  pacLT'""'  -»«P«°"  °f  Z  L  which  was 

GROUXD  corrEE. 


Chicory  and  beans. 
Pure. 

Small  per  cent,  chicory. 

Puro°^"^'  rye— anything  but  coffee. 
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extracts  and  two  chicories  were  purchased  in  Baltimore.  Their  examination  resulted 
as  follows : 


Extract  1 
2 
3 

Chicory  1 
1 


4.  50 
6.  90 
7. 10 
7.66 

11.  00 


.04 

1.  00 

2.  68 

2.  80 

3.  20 


71.0 
68.0 
69.0 
60.0 
51.0 


24.5 
25.1 
23.9 
32.3 
k38.0 


Remarks. 


Chiefly  masses  of  disorganized  starches. 

Fresh'  wheat  and  d6bri8  of  roasted  starchc-a. 

Chicory. 

Pure. 

Pure. 


SUGARS. 

Tn  investicratino-  the  sugars  a  solution  was  made  in  order  to  note  insoluble  impuri- 
AfterfSln- for  some  time  the  sediment,  if  any,  was  transferred  to  the  stage 
of  thet^crosrope  ^^^^  Most  of  the  specimens  showed  the  presence  of 

nL^denTafS  such  as  may  be  found  in  the  air  of  the  grocery  stores-starches  of 
accidental  du8T,  sucn^^^^^  ^^^^^^^^  existing  in  quantity  sufficient 

JnTm^air  the  t  iLTare^^^^^^^^  these  could  not  be  considered  as  detracting 

fromCvalueS^^^  -^-^^^-^^}-''^^^^^^^ 

?he  TrLiifs  cUssip^^^^^^^^        .1  WSy,  especially  in  dark-colored  sugars  and  the  re- 
sults are  tVer£^^       approximative    biit  the  main  object  in  reducing  to  an  ash  was 
+W  Ltection  of  tin  or  copper,  or  of  excessive  quantities  of  iron  or  lime 
ThfdetrcMon  S^g^^^^^^^    or  starch  sugar  is  easily  effected  in  the  white  sugars-the 

JZliltkol  ^^7hthaaerAhe  examined  sugars    Ev  en  6  per  cent,  may  give  grou^ 

mixino-  but  several  instances,  such  as  W  1,  Y       ana  ^  4  ana  lo,  suuv> 

is  nrobable  that  A  3  contains  glucose,  although  the  starch  the 
This  was  one  of  the  first  specimens  examined,  and,  as  i  s ^^^^^^^^^ 
nercentao-e  of  glucose  was  accepted  as  owing  to  the  large  quantity  oi  "^^ff +1  „ 
Ct  aTsubseqtnt  experiments%howedthe  gluco^^^^ 

the  average  in  sugars  of  its  color,  it  is  probable  that  a  raoie  caictul  nucioscop 
nation  might  have  detected  the  starcli.  ,^  T?..fiiir.vv  of  Portland,  Me. 

The  sanTples  marked  a  were  presented  by  the  Forest  City  Refinei.v ,  ot  1  oitian  , 
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LOAF  SUGAR. 


Moisture. 

Ash. 

Grajie 
sugar. 

Remarks. 

.10 
.03 

.02 
.00 

.010 
.030 

1  Sediment  nil. 

CRUSHED  SUGAR. 

.20 

.00 

.04 

Sediment  nil. 

POWDERED  SUGAR. 


,06 


1 

1 .-2^ 

.04 

2 

.01 

.01 

3 

.12 

.04 

4 

.14 

.04 

5 

.04 

.00 

6 

.04 

.00 

.04 

.00 

8 

.04 

.00 

9 

.04 

.00 

10 

.06 

.00 

Accidental  starch. 

mi. 

Starch  and  cane  fragments. 
Accidental  dust  and  starch. 
I  Nil. 

Accidental  corn-starch. 
Nil. 

Accidental  dust,  chiefly  corn-starch. 


!>  Nil. 


1 

.04 

:    .  00 

2 

-.17 

!  .04 

1 

.20 

'  .00 

2 

.00 

.  00 

3 

.00 

.00 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

.06 

.00  1 

14 

1 

.03 

.01 

2 

.14 

.02 

.078 
.183 
.060 
.120 
.040 
.030 
.  020 
.020 
.030 
.072 
.144 
.038 
,036 
,017 
,  104 
130 
050 
130 


GRANULATED  SUGAR. 


I  xil  5  Marked  first  quality. 
Nil  '   "^^^^^^  second  quality. 
Accidental  dust. 
Dust  and  cane  particles. 


) 

i>  Accidental  dust. 
Nil. 

j  Accidental  dust. 

i  Nil. 

( 
J 

I  Accidental  dust. 


a 

1 

L  80 

.00 

.060 

2 

2.40 

.06 

.261 

A 

1 

.36 

.02 

.520 

2 

.46 

.20 

..510 

3 

.46 

.32 

.620 

4 

.40 

.12 

.720 

5 

L  52 

.07 

.375 

W 

6 

.36 

.00 

.130 

1. 17 

.20 

.378 

STANDARD  A  SUGARS. 


\  j^^l  <  Marked  Standard  A. 
5      ■  I  Marked  Ealmouth  A. 

>  Dust  and  cane  particles. 


^  Nil. 
Dust. 


STANDARD  C  SUGARS. 


4.50 

2  48 

6.  74 

1.  64 

L  18 

2.  97 

2.64 

2.96 

3.  47 

3.  64 

..55 

4.  36 

.92 

.80 

2.  82 

1.54 

.44 

2.  06 

3.  30 

.90 
L  40 

4.  20 

2.64 

4.  00 

2.10 

.60 

2.  32 

Dust,  coffee,  &c. 

Cane,  corn-starch,  and  bone  phosphate, 
j  Accidental  starches,  &c. 
Bone  phosphate. 

(-Accidental  dust. 
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VARIOUS  SUGARS. 


Moisture. 

Ash. 

Grape 
sugai . 



A 

1 

3.  70 

1.  32 

7.  32 

2 

3.  70 

1.  50 

5.  23 

3 

4. 14 

1.  92 

9. 10 

4 

3.  86 

.  60 

20.  00 

5 

.  26 

.  06 

.  18 

6 

3.  50 

1.  76 

ft  'JR 
0.  OO 

7 

1.  34 

1.  08 

1.  54 

8 

2.  22 

1.  l<i 

O.  40 

9 

.  88 

.  68 

Li.  OD 

10 

4.  30 

2.  40 

6.  61 

11 

.  92 

.  38 

3. 10 

12 

4.  24 

3.  38 

o.  JLO 

13 

4.  30 

1.  86 

6.  48 

14 

2.  84 

1.  78 

6  40 

15 

2.  66  ■ 

.  35 

.  oO 

16 

5.  52 

5.  45 

17 

.  40 

.  37 

.  46 

18 

4.  00 

.  30 

19 

3.  88 

.  OO 

3  40 

20 

4.  26 

1.  25 

3  35 

21 

4.  72 

.  42 

A  71 

22 

4.  76 

1. 13 

4.  00 

23 

2.  61 

of; 

1  ACt 

B 

1 

.  60 

1.  24 

Jl.  00 

2 

1.  26 

.  52 

3.  50 

3 

1.  34 

.  74 

O  Rfl 
Z.  DU 

4 

.  90 

.  44 

3.  70 

C 

1 

1.  68 

.  37 

1.  24 

E 

1 

3.  80 

.  23 

3.  70 

2 

2.  73 

.  33 

5.  35 

W 

1 

0.  uu 

.  97 

Q  77 

2 

0.  oZ 

.  88 

4.  97 

3 

3.  78 

.  48 

3.  32 

4 

5.  76 

3.  07 

13.  50 

5 

.  44 

20.  00 

6 

5. 16 

.  44 

20.  00 

7 

RR 

0.  DU 

8 

4.  30 

.  66 

4.  00 

9 

6. 10 

.  78 

4.  97 

10 

,  0'* 

A 

11 

3.  96 

1.  04 

5.  00 

12 

4.  80 

.  74 

13 

5.  04 

.  32 

3.  20 

14 

4.  06 

.  90 

3. 12 

X 

1 

1.  44 

1.  04 

2.  52 

2 

1.  20 

.  44 

1.  94 

3 

3. 14 

2.  44 

6.  72 

T 

1 

1.  88 

.  43 

o  7n 
z.  /u 

2 

3.  56 

.  51 

4.  00 

3 

3.  44 

.  58 

3.  50 

4 

3.  20 

.  62 

5.  80 

5 

2.  84 

.  75 

4.  30 

6 

4.  36 

.  81 

6.  50 

7 

2.  90 

.  60 

3.  60 

8 

3.  92 

.  83 

5.  20 

9 

2.  30 

.  50 

4.  30 

10 

4.  64 

1.  45 

10.  00 

Z 

1 

1.  08 

.  66 

5.  00 

2 

1.66 

.45 

2.  50 

3 

.3.  90 

1  (17 
X.  V  1 

31  00 

4 

3.44 

1.  50 

11.  50 

5 

1.  24 

1.  05 

3.  40 

6 

2.  44 

.90 

6.  00 

7 

2.  60 

1.  30 

6.  70 

8 

2.  66 

1.  32 

6.  40 

9 

2.  36 

1.  02 

6.  20 

10 

2.  30 

1.  30 

8.  40 

-Remarks. 


f  Brown,  9  cents. 

Accidental  dust   <  Brown,  10  cents. 

(  Brown,  9  cents. 

Torula,  disorganized  starcla  cells  and  cane  particles ;  N.  P.  B.,9j[ 

Accidental  dust  \  Ex!^C?9*cSnt?' 

.  30  per  cent,  insoluble,  of  wMcli  .  07  is  organic  J      O.,  9  cents, 
and  the  rest  bone  phosphate.  \  Brown,  9  cents. 

Dust. 

^il  Brown,  9  cents. 

Wheat-starch  and  torula  cells  Brown,  9  cents. 

Cane  fragments,  sand  and  acarus  D.  B.,  8^  cents. 

Corn-starch  Brown,  9  cents. 

Dust  Brown,  9  cents. 

mi  L.  B.,  10  cents. 

Dust  Brown,  9  cents. 

mi    N.  0.  Yac,  10  cents. 

Disorganized  corn-starch  and  torula;  brown,  10  cents,  special. 

Dust  Brown,  10  cents. 

Wd  Brown,  9  cents. 

I  C  Brown,  10  cents. 

>  mi  \  Brown,  10  cents. 

I  (  Brown,  10  cents. 


mi. 


mi. 

:  llgorn-^stalk  sugar,"  ?  .  q^^^^^^^ 

I  "  Sorghum  sugar,"  3 
Masses  of  disorganized  com-starch. 

>  Accidental  dust. 

I  Boiled  corn-starch. 
Corn-starch  and  acarus. 

>  Accidental  dust. 

mi. 

.  058  per  cent.  lime. 
Boiled  corn-starch. 
mi.    .  060  per  cent.  lime. 
Accidental  flour. 

mi. 

Bone  phosphate  and  vast  numbers  of  acarus. 
Accidental  flour. 


mi. 


mi. 

Disorganized  corn  starch. 
Accidental  dust. 

mi. 


Disorganized  wheat-flour. 

Accidental  dust,  wheat-starch,  and  black  pepper. 


mi. 

Disorganized  corn-starch. 


SIRUPS. 

The  moisture,  ash,  and  glucose  were  obtained  as  in  the  case  of  the  sugars.  On  ac- 
count of  the  large  quantity  of  reducing  sugar  naturally  present  in  sirup  and  molasses 
it  would  be  a.  difficult  matter  to  detect  the  presence  of  a  small  addition  of  glucose 
Bolution  unless  the  disorganized  starch  corpuscles  were  discovered  on  microscopic  ex- 
amination. But  any  large  addition  would  manifest  its  presence  by  the  unusual  quan- 
tity of  reducing  sugar  found  T)y  experiment. 
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To  ascertain  tlie  quantity  of  so-called  grape  sugar  naturally  present  iu  the  sirups, 
four  samples  B  were  obtained  from  refiners  by  the  Commissary-General  of  Subsistence, 
United  States  Army.  The  specimens  furnished  by  Washington  dealers  were  also 
viewed  as  representing  the  ordinary  character  of  unadulterated  sirups,  since  it  was 
unlikely  that  any  which  were  known  to  contain  manufactured  glucose  would  be  sent 
in  for  analysis.  These  gave  varying  percentages  up  to  29.60,  while  the  largest  figure 
obtained  from  any  of  the  examined  sirups  was  only  35.30  per  cent.  Taken  in  con- 
junction with  their  freedom  from  starch  corpuscles,  it  seems  clear  that  in  none  was 
there  any  addition  of  manufactured  glucose.  The  results  correspond  with  those  ob- 
tained by  Wallace  from  the  products  of  a  Greenock  sugar  refinery.  His  analysis,  as 
quoted  by  Hassall,  are  : 


Moisture. 

Ash. 

Grap  e 
sugar. 

Coloring  and 
exti  active. 

Cane  sugar. 

22.7 
31.1 
23.4 

2.5 
1.4 
3.5 

33. 00 
18.  00 
37. 20 

2.8 
1.5 
3.5 

39.6 
48.0 
32.5 

Molasses  

Treacle   

The  following  analyses  are  so  much  at  variance  with  Professor  Kedzie's  results, 
recorded  in  the  Michigan  State  Board  of  Health  Report  lor  1874,  that  it  is  difficult  to 
reconcile  them  except  on  the  assumption  that  at  that  lime  the  market  was  stocked 
with  a  manufactured  article  which  failed  to  please  the  public  taste  and  has  since  dis- 
appeared. His  specimens,  which  were  all  obtained  from  first-class  grocers,  are  offset 
in  the  following  list  by  twenty-one  samples  from  lirst-class  sources  anrl  twelve  from 
the  lowest  grade  stores  which  could  be  found  iu  Washington  City : 

SIRUPS. 


Marks. 


Mola.sse8  

 do  

 do  

.    ..do  ... 

Black  strap  . . 

Porto  Rico... 

Sirup  

 do  

Golden  sirup 

 do  

 do  

  do  

Drip  sirup  . . . 

 do  

 do  

 do  

Simp  

 do  

 do  

 do  


1  Molasses 


3  '  Sirup 


do  

 do  

 do  

 do  

 do  .. 

 do  

Muscovado  .. 
Porto  Rico... 
Golden  sirup. 


Price.  Mo'stun 


Cents. 
40 
GO  I 
50 
50 

GO 

GJ' 
60  t 
60  I 
GO  i 
75  I 
GO 


Ash. 


3.  48 
.84 

1.30 
2.55 
4.21  i 
1.04 

4.  45 
.70 

3.9(1 

.53 
2.22 
1.92 
3.45 
3.72  I 
2.03 
3.  18 
4.40  I 
4.50  j 
3.49 
3.40 
4.72 
4.60 
3.89 
2.38 

.98 
1.05  ! 

2.  25 

3.  30 

1.  66 
.90 

2.  65 
3.53  I 

.92  i 


Grape 
sugar. 


25.  90 
22.  30 
23. 12 
12.  26 

25.  70 

19.  24 

16.  10 

22.  30 

23.  57 
21.  10 

26.  71 
29.  60 
26.  00 
26.16 
29.  00 
29.  60 

29.  00 
21.25 
21.40 

20.  42 
21.00 

6.  40 

30.  00 

17.  00 

26.  00 
33  00 

31.  40 
35.  3  j 
35. 10 
33.10 
11.63 

27.  20 
29.  (jO 


Remarks. 


Sediment.  Nil. 
Torula  cells. 


Ml. 


.112  per  cent.  Nil. 


J 

Nil. 
Lime, 
Nil. 
Nil. 

V  Nil. 


Torula  cells. 
Nil. 

Lime,  .187  per  cent.  Nil. 
Lime,  .056  per  cent.  Nil. 
Lime,  .19  per  cent.  Nil. 
Nil. 
Nil. 

Bacteria,  bacilli,  and  torula. 
Lime,  .07  per  cent. 
Bacteria. 


FLOUR. 

The  moisture  was  taken  by  drying  in  the  air-chamber,  and  the  gluten  by  washing 
and  drymg  as  ordinarily  practiced.  These  estimations  have  a  reference  more  to  quality 
than  impurity.  The  average  moisture  is  11.09  per  cent.,  the  maximum  being  12.80 
and  the  minimum  8.20.  ^ 

The  gluten  varies  considerably,  from  7.40  in  B  18  to  17..50  in  B  23.    The  samples 
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represent  the  production  of  all  parts  of  the  country,  those  in  series  B  having  heen  ob- 
tained fioiu  military  depots  and  posts  through  the  kindness  of  the  Commissary-Gen- 
eral of  the  Army.  They  embrace  winter  and  spring  wheats,  the  strongest  Hour  pro- 
dnced  by  high  milling,  straight  flours  by  the  same  process  and.  those  produced  by 
mixing  deteriorated  flours  with  a  highly  glutinous  stock  so  as  to  render  them  salable 
and  useful.  Hence  the  variation  in  the  quantity  of  gluten.  It  may  be  stated  from 
the  experience  gained  in  gathering  these  percentages  that  the  flour  is  inferior  when 
the  gluten  is  under  10  per  cent.,  of  good  marketable  character  when  from  10  to  12, 
and  of  high  grade  w-hen  over  12  per  cent. 

An  inspection  of  the  figures  of  the  ash  shows  the  absence  of  mineral  additions. 
Alum  was  proved  to  be  absent  by  the  use  of  the  logwood  and  carbonate  of  ammonia 
test,  but  in  coses  where  the  ash  was  comparatively  high  the  silica  was'separated  and 
the  phosphate  of  alumina  thrown  down  from  100  grains  and  weigh  J.  The  average 
ash  is  .525  per  cent.  ,  ,     ^.       „  . 

The  microscopic  examinalion  proved  the  freedom  of  the  samples  from  ioreign  flours 
and  fungous  growths.  B  27  cont^iined  a  small  quantity  of  comparatively  coarsely 
ground  corn.  This  was  first  detected  as  minute  horny  particles  in  washing  oat  the 
gluten.  When  their  presence  was  known  they  could  be  discovered  by  the  fingers  m 
the  dry  flour.  Their  nature  was  demonstrated  by  the  m.croscope.  As  they  occuncd 
in  but  small  quantitv  ;uid  in  an  otherwise  superior  flour,  their  presence  must  be  con- 
sidered accidental.  An  eflbrl  was  made  to  discover  the  method  of  their  introduction, 
but  without  success.  The  miller  who  ground  the  flour  insisted  that  the  particles  must 
be  sand  which  had  insinuated  itself  through  the  meshes  of  the  sacks  from  an  unswept 
railway  car  into  which  they  had  been  packed  for  transportation.  On  reporting  the 
analysis  of  B  18  it  was  ascertained  that  this  flour  had  been  tested  practically  by  a  board 
of  Army  ofiticen,  and  condemned  as  unfit  for  bread-making.  .  ^ 

The  only  notewc.rthy  point  developed  by  the  microscopic  examination  is  that  the 
starch  granules  of  superior  samples  did  not  scatter  so  freely  over  the  field,  but  re- 
mained bound  up  by  the  cellulose  into  globular  and  cylindrical  masses. 

FLOURS. 


Moisture. 

Ash. 

i 

Gluten. 

A 

1 

10.  80 

.44 

15.  78 

2 

1 1.  92 

.50 

10. -90 

B 

1- 

11.  H 

.52 

13.  24 

2 

11.  CO 

.48 

11.16 

12. 14 

.44 

14.  50  I 

4 

11.  80 

.54 

]  5. 1-0 

11.  80 

.  00 

±.t.26  ! 

G 

11.  l'< 

.44 

14.14 

12.  IG 

.  6.-: 

10.06  j 

8 

11.  .^4 

.  50 

11.16 

9 

11.  r,G 

.70 

15  64 

10 

8.  80 

.  .^0 

9.68  ' 

11 

8.20 

.  .")G 

10.30  ' 

12 

11.  4G 

.  :!G 

10.  C8  ' 

]:! 

11.22 

.42 

10.62 

14 

li)  !) ' 

.42 

10.24 

1.. 

H),  7t 

9.98 

IG 
17 

8 

11  rs 

.  g:) 

.  (V) 

11).  -.1  i 
1')  90 

18 

i).  '  G 

7.  40 

19 

!». 

'.  .^>4 

n.  :a 

20 

10,  72 

. 

8. ;!  \ 

•Jl 

10.  ;!.^ 

.  70 

8.  7:) 

10.  82 

.  40 

10.  78 

•.;! 

10.  .".0 

.  GO 

17.  .-.0 

•J4 

10.  4G 

.  (  0 

1(1.  12 

25 

10.  .> . 

.40 

H.  70 

L'G 

11.  :;o 

.  GU 

13.  04 

27 

10.-14 

14.  :^0 

C 

1 

11.  22 

.  .'0 

.  13.  G'i 

W  1 

11.  10 

.  ."G 

10.  76 

2 

11.  70 

..'58 

10.  GO 

3 

10.  9() 

.  rv2 

11.  ^4 

4 

10. 00 

.  ;:g 

10.  98 

5 

11.  10 

.  48 

14.46 

6 

10.  96 

.48 

11. 14 

7 

10.  80 

. .')() 

12.  30 

8 

12.  30 

. 

1 1.  72 

9 

12.  08 

.  GO 

13.  C8 

10 

12.  20 

9.  72 

11 

9.60 

^50 

11.  88 

12 

11. 10 

i  .46 

10.  66 

13 

i       11. 90 

j  .46 

10.  76 

14 

1       11. 92 

11. 12 

15 

1       11. 10 

1  .46 

1    10. 72 

Eemarks. 


Silica,  .008  per  cent.;  plioa.  alumina,  .  005  per  cent. 


iliea,  .006  per  cent.;  phos.  alumina,  .Ouo  per  cent. 


1 
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•  

Moisture.  Ash. 

VjlUlCU. 

Heinarks. 

>>  ID 

10. 00 

.  50 

13.  62 

12.02 

.40 

11.  80 

18 

11.60 

.46 

13.  08 

19 

11.  28 

.40 

9.  74 

20 

9.54 

.62 

11.  20 

21 

9.  58 

.44 

9.94 

X  1 

12.  20 

.60 

9.34 

2 

12.  66 

.56 

ft  QA 
O.  O* 

Z  1 

12.  80 

.50 

11.  60 

2 
3 

12.  20 
12.  00 

.78 
.58 

8. 40 
9.  50 

Silica,  .027  per  cent.. 

alum,  phosph.,  .006  per  cent. 

4 

10.  76 

.54 

12.  66 

5 

11.  96 

.54 

11.  96 

CORN-MEAL. 

VrloLftilir  ilT^^^^^^^^  -"'Pl-  gave  .atisfactory 


A  1. 

2. 
B  1. 

2. 
W  1. 

2.. 


Moisture.  Ash. 


Average . 


11.  04 
10. 49 
11.16 
10.  92 

10.  66 

11.  54 
10.14 
10.  34 

10.  36 
11. 14 

11.  46 

12.  00 

10.  06 

11.  06 

10.  87 

11.  50 
10.  80 
10.  80 
10. 16 
10.  64 


10.  85 


1.24 
1.28 
1.18 
1.  34 
1.  20 
1.  20 
1.  30 
1.  32 
1.20 
1.  24 
1.16 
1. 16 
1.  20 
1.  24 
1.  20 
1. 16 
1.  28 
1.28 
1.24 
1.  32 


Itemarks. 


^  All  free  from  foreign  admixture. 


1.  24 


LARD. 


Ash. 

Water. 

Eemarks. 

1  

.030 
.060 
.  000 
.070 
.020 
.010 
.010 
.050 
.020 
.030 
.025 
.030 
.013 
.030 

.03 
.21 
.08 
.07 
.25 
.14 
.  16 
.15 
.  14 
.  10 
.15 
.00 
.00 
.01 

1 

I  No  starch  or  other  adulterant  by  the  microscope. 

! 

1 

4    

G    

Average  

.028 

.107 

BREAD. 
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streaks.  They  were  fresli  at  tlie  time  of  the  examiiiatiou,  hut  thoroughly  cokl.  Th^ 
crumb  only  was  used.  W  8  contains  an  excess  of  water,  and  quite  a  numher  have 
much  phosphate  of  alumina  that  the  addition  of  alum  is  a  certainty.  J.  Carter  Bell 
in  the  Analyst  for  July,  1879,  gives  a  series  of  illustrative  cases  showing  that  alumina 
may  he  present  accidentally  in  flour  and  bread  to  a  larger  extent  than  is  usually  sup 
posed,  but  that  in  such  cases  the  proportion  of  the  accompanying  silica  is  also  large 
80  that  practically  no  difficulty  is  experienced  in  dealing  with  them.  Those  sped 
mens  in  the  following  table  w^hich  have  a  high  phosphate  of  alumina  do  not  have  the 
silica  correspondingly  increased.  The  ash  shows,  as  in  the  flour  samples,  that  mineral 
powders  are  not  much  used  as  adulterants.  Copper  was  not  detected  in  any  of  the  sped 
mens. 


W  1 
2 
3 
4 
5 
R 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
C  1 


6.  34 

7.  20 
30.  80 
38.  92 
42.  00 

40.  20 

42.  22 
53.90 

43.  20 

41.  90 
40.  80 

42.  60 
40.  76 
43.00 
40.  80 

42.  74 
45.  70 

43.  90 
7.  56 


1.  06 
1.10 

.70 
1.  20 
1.  04 
1.00 
1.  00 
1.  02 
1.10 
1.14 
1.28 
1.  24 
1.  28 

.96 
1.  08 
1.  24 
1.  08 

.98 

.58 


.024 
.024 
.052 
.086 
.  012 
.012 
.020 
.010 
.  015 
.009 
.015 
.024 
.010 
.040 
.012 
.015 
.010 
.010 
.020 


0015 
,  0013 
,0013 

0027 

0013 
,0009 

0015 
,0027 
,0009 
,0013 
,0009 
,0007 
,0015 
,0007 
.  0013 
,  0013 
,0006 
.0027 
.0013 


1.1 


009 
005 
007 
005 
019 
009 
027 
043 
020 
007 
,007 
,005 
,036 
,006 
,020 
,030 
,005 
,019 
.005 


Remarks. 


Cream  biscuits. 
Soda  biscuits, 
liolls. 
Loaf. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Hard  bread. 


BICARBONATE  OF  SODA. 


These  samples  were  tested  qualitatively  for  the  presence  of  sulphur  salts,  chloridi 
and  sulphates.  For  the  technical  estimation  of  their  value  the  weight  of  the  ignited, 
salt,  its  alkalinity,  and  the  total  of  carbonic  acid  in  the  unignited  specimen  were  con- 
sidered necessary.  Pure  bicarbonate  yields  63.1  per  cent,  of  residue,  and  when  the, 
alkalinity  is  calculated  into  carbonate  of  soda  the  same  figure  should  be  obtained.* 
Other  results  must  of  necessity  be  owing  to  impurity.  Thus  in  W  1  the  residue  weighed| 
69.1,  with  an  alkalinity  showing  64.9  of  carbonate  of  soda.  There  was  therefore  pres- 
ent 4.2  per  cent,  of  mineral  impurities,  chiefly  chlorides  and  sulphates.  Again,  pure, 
bicarbonate  contains  52.4  per  cent,  of  carbonic  acid.  Any  deficiency  found  in  a  par- 
ticular case  corresponds  with  non-carbonated  impurity  or  with  the  presence  of  mono- 
carbonate  from  careless  manufacture  or  preservation.  But  as  the  former  has  already 
been  obtained  the  latter  can  be  calculated.  The  carbonic  acid  of  the  ash  is  deducted 
from  the  total  carbonic  acid  for  one-half  of  the  amount  existing  as  bicarbonate.  The 
whole  of  the  amount  thus  existing  when  deducted  from  the  total  giA-^es  that  present 
as  carbonate. 


A  1 
W  1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 


o 

o 

H  1 

iidue. 

Ikalinity 
1  esidu'e. 

al carbo 
acid. 

re  bicar 

ibonate. 

O  1 

eS 

<1 

H 

U 

64.9 

63.6 

49.  2= 

87.0 

8.7 

69.1 

64.9 

43.3= 

62.6 

25.  3 
8.7 

65.1 

61.7 

47.  6= 

84.0 

63.5 

60.8 

47.  0= 

83.2 

8.2 

64.3 

62.0 

50.6- 

94.3 

2.4 

63.6 

61.3 

51.  2= 

97.0 

0.0 

65.4 

61.8 

48.  6= 

87.8 

6.4 

07.2 

.58.3 

47.7= 

89.7 

1.7 

64.5 

62.  1 

.50.  6= 

94.7 

2.4 

64.3 

62.  1 

.50.  8= 

95.5 

1.9 

67.6 

.57.5 

47.  1- 

88.6 

1.7 

65.6 

62.5 

48.  3--= 

89.0 

4.1 

1.3 
4.2 
3.4 
2.7 
2.3 
2.3 
3.6 
8.9 
2.4 
2.2 
10.1 
2.6 
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r.A  KIXG-ro  WDE  RS. 


uJ^bS^^^S^S^  consists  of  alu., 

If  any,  of  bicarbonate  give  all  the  data  nec^^tr^^^^^^^  «^  excess 

case  given  below  the  carbonic  and  sulX^ric^Su  pr^^^^^         its  composition.    In  the 

In  those  whose  essentials  are  bicarWte  an^^ 
chlorine,  and  sulphuric  acid  may  be  ch'scovSed     im^^^^^^  alumina, 
phates  forming  a  considerable  percL  a-^        1i2^" materials,  the  sul^ 
^v-ere  determined  and  the  bicarbonate  cjTlculated  W  H..  l  ?"""?  ""1^  sulphuric  acids 
from  it,  deduction  being  made  for  sodii  m  s.U^  ^  cliloride  of  sodium  obtained 

In  a  third  class  of  cases  rrrriVfnvl  T  i  ^^istiug  as  impurities, 
either  of  these  acM'Ll?s"carbTnfc"ac\fis''rol  S  F'^^^^^''^'^  ^ith 
of  alum  setting  free  six  of  carbonic  ac  hy  meaL  L  [tT.n  in'i''^^-^  "^'^^  molecule 
of  phosphoric  acid  in  excess  of  that  rendeLd  Si  al  bv  tK"""  ''''!^'  '^'^  molecule 
manner.  But  when  the  two  are  combined  in  one  pold  Jr  on  f'^'^^  l"". 
and  phosphoric  acid  falls  with  the  alumina  as  in^n^,!?!  ^^tei-ference  takes  place, 
upon  the  bicarbonate.    As  alum  is  a?cuTed  nml  l^^^ospliate  without  acting 

..MLT^at:^^^^^^^^^^^^^  to  CO...      „ea.  o. 

he  bicarbonate  and  pure  cream  of  tartar  prSenf  and  of  f1  J*           measure  of 

luring  decomposition.    Starch  had  to  be  sSate/o^^i^  ^.^^^^^i^  '-^cid  evolved 

gmted  powder  afforded  a  check  on  the  calcuLtto,fs     T^^^^  P'^  ^^^^'S^*  «f 

samples  contained  the  proportion  of  lime  t^^^^^^^^^^^^  the 

.ome  of  the  powders  contained  minute  p^?ticiS  commercial  article, 

uggestive  of  the  presence  of  malt  as  a  consiituen^  "^^^'^^^  ^^re 
rue  character,  while  the  absence  of  suTr  by  FehlW 

lenceofthe  non-existence  of  malt  in  tfe  samnle^^^  ^    solution  gave  chemical  evi- 
No  tartaric  acid  powders  were  presented  for  examination 


9.5 
.5 
9.3 


Spiral  vessels,  dotted  ducts, 
&c.,  from  impurities  in  the 
gum. 
Wheat-starch. 

Com  and  wheat  starches  and 
™dy   tissue,  suggesting 

Corn  starch. 
Wheat  and  corn  starch. 


^Cornstarch. 


Corn-starch  and  wheat-flour. 
Corn-starch. 


CllEAM  OK  TAUTAR. 
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lime  tartrate  may  be  deduced  from  an  estimation  of  tlie  lime.  If  terra  alba  has  beea 
added  the  sulphuric  acid  must  also  be  determined.  If  an  acid  su  phate  as  of  soda  or 
potash  is  present  the  case  becomes  complicated,  but  it  is  probable  that  a  comparison 
of  the  free  acidity  before  ignition  with  the  alkalinity  existing  after  it  would  give 
valuable  information  concerning  the  percentages.  In  the  case  ot  a  pure  bitartrate  the 
larbonate  in  the  ash  corresponcfs  to  the  acidity  of  the  sample  but  m  the  presence  of 
an  ac  d  sulphate  the  alkalinity  of  the  ash  would  be  diminished  or  perhaps  destroyed. 
The  precipitation  of  the  acid  Is  a  baryta  salt  and  its  existence  m  excess  o  the  lime 
woXcormborate  the  result.  A  thorough  examination  of  some  of  these  adulterated 
samples  involves  a  good  deal  of  time  and  labor,  and  an  accurate  expression  of  the  per- 
centage of  the  pure  article  is  sometimes  only  to  be  obtained  with  difficulty,  but  it 
seems^as  if  aB  practical  purposes  would  be  effected  by  a  simple  determination  of  the 
limT  or  sulphuric  acid,  as  neither  terra  alba,  alum,  acid,  phosphate  of  lime,  nor  the 
add  sulphates  of  the  alkalies  can  be  present  without  giving  percentages  of  one  or 
other  of  those  substances  sufficient  to  detect  adulteration  and  give  expression  to  its 
amount.    Starch  can  be  discovered  by  iodine  or  the  microscope. 


Bitartrate  of 
potash. 

Tartrate  of  lime. 

Sulphate  of  lime. 

Alum  as  crystal- 
lized. 

:       Phosphoric  acid 
;         in  phosphate. 

•     j  starch. 

A  1 
W  1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

Y  1 
2 
3 
4 

87 

8 

50 

19 

20 

84 
26 
9 
9 

8 

70 
90 
88 

20 

21 

39 

25 
34 
24 
65 
83 
90 
83 
73 
84 
75 
10 

65- 
53 
37 
17 

38 

5 
13 
7 

11 

20 

11 

24 
90 

Remarks. 


Amonia  alum. 

Potato-starch  and  amonia  alum. 
Cornstarch. 

\  Traces  of  sulphates  and  chlorides. 


GROUND  BLACK  PEPPERS. 

Tn  the  examination  of  the  peppers  the  moisture  was  determined  together  with  thej| 

S  L  of  iXkor  and  uncleaned  pepper-corns.    The  extraneous  ^'^ 

casefit  is  oSt  tLt  m  or  linseed  cake  might  give  a  large  o^yjesite 

The  ejarattorand  estimation  of  the  piperinewonldproba^^^^ 

mills  where  they  were  manufactured. 
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0.  30 

2.  00 
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11  10 
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.  68 

3 

11  28 

3.  38 

.  64 

4 

10  92 

6.  44 

2.  94 

11.  80 

J     4. 40 

.40 

2 

11.  *4 

'     6. 40 

1.  88 

10.  70 

4.  00 

.48 
.  30 

4 

1  n  on 
1    lu.  yu 

1     3. 80 

5 

;    12. 70 

;  4.10 

.44 

6 

1    10. 80 

3.  90 

,12 

7 

>  13.90 

1        Q  7« 
o.  IV 

.  30 

g 

1    i3_  og 

1        7  AA 

2.  66 

9 

12."  88 

1  7.06 

2.  32 

10 

12.  94 

'  7.34 

2.  60 

11 

12.  90 

7.  60 

2.  70 
.  68 

12 

12.  90 

4.  90 

13 

1    11. 78 

4. 10 

.  42 

14 

11.  40 

4.  38 

.  48 

15 

12.  64 

5.  26 

1.  58 

16 

1    10, 90 

4.  00 

.62 

1 

9.  80 

5.  22 

1.  52 

2 

9  28 

9.  34 

4.  26 

3 

10. 12 

4.  00 

.  76 

4 

9  00 

3.  62 

.  70 

5 

4.  00 

1. 16 

G 

7.  62 

7.  68 

3.  00 

7 

8. 18 

5.  82 

.  62 

g 

Q  74 

y.  (4 

4.  08 

.  92 

9 

9.  30 

3.  96 

.  90 

10 

8.  08 

3. 44  ! 

.  54 

11 

12.  66 

3.  98 

.  84 

12 

12.  36 

4. 40 

.  60 

13 

11.  64 

3. 40 

.  42 

14 

12  14 

6.  96 

1.  86 

1 

9.  00 

O.  04 

1.  37 

2 

8.  50 

3.  94 

.  66 

3 

10.  86 

fi  aA  1 

1.  94 

4 

9.  84 

7  CA 

3.  60 

9.  66 

4.  20 

.  86 

9. 16 

4.  50  1 

1.  34 

7 

10.  74 

6.  48 

1.  92 

g 

8.  24 

')  QA 

.40 

9 

lo!  76 

9.  44 

3.72 

10  1 

8.  64 

5.  20 

1.  72 

11 

8.44 

6.12 

.56  ' 

1 

8.50 

5. 14 

2.  50 

l\ 

9.  GO 

6.  72 

1.74 

12. 14 

5.94 

2.  00 

4  1 

8.64 

3.94 

1.10 

5  ' 

10.80  , 

5.14 

1. 12 

6  ; 

8.  92 

5.24  ! 

1. 12 

7 

9.  30  1 

8.34 

5.  24 

1 

^1 


Eemarks. 


5.  72 
5. 32, 
7.  50 
7.  26 
7.  42: 

6.  00 
5.  70| 

5.  40! 

7.  00' 

6.  70! 
5.76;l 


10  per  cent,  baked  flour. 

Pure,  40  cents  per  pound. 

Large  per  cent,  rice  ;  30  cents  per  pound. 

Baked  flour  and  sand. 

Pure. 

Pure,  but  too  much  sand. 
Pure. 


!>  Pure,  but  for  the  sand. 


50 
80 
50 
50 
6.  36 
6.24 


f>.  68 

5.  60 

3.  38 

6.  78 

6.  38| 

7.  68 

4.  40 
4.  20 
7.  34 


[  Pure. 

Fresh  wheat-flour  10  to  15  per  cent 
Large  percentage  baked  wheat-flour, 

Ef tractivroflv^         ^""^^  and  mustard  husks. 

Eice,  mustard,  and  sand. 

I  Eoasted  wheat. 

Pure,  but  for  the  sand. 
Eoasted  wheat. 

Pur?       ^^^^^  starches,  wheat,  corn,  and  beans. 

Eice,  corn,  and  wheat. 

Large  percentage  corn-flour. 

Small  percentage  corn-flour 

Chiefly  baked  wheat. 

Pure,  but  for  the  sand. 

I  Eice  and  roasted  wheat. 
Eice. 

Sand  and  rice. 

Eice,  com,  cayenne,  and  turmeric. 

Eoasted  wheat  and  turmeric. 

Pure,  but  for  sand. 

Eice,  roasted  wheat,  and  turmeric 

Eoasted  wheat. 

Eice  and  roasted  wheat, 

Eoasted  wheat. 

Eoasted  wheat  and  com. 

Pure,  but  too  much  sand. 

Eice  and  sand. 

Eice  and  linseed  husks. 

Corn-flour. 

Wheat,  beans,  and  rice. 

Sand,  small  percentage  wheat,  aiid  mustard. 


senUn  Tl  f  white  pepper  was  obtained.    It  was  furnished  by  the  dedler  who 

«lf!i?  marked  50  cents  per  pound     It  was  free  frmn 

7  28  S?rarve."''"""  ^^^^^^^^^^c  of  ...IxJ,,  A  ash,  ™slnd '^nd 

GROUND  ALLSPICE. 

f«J"ht  detectioS  teSil'  f  ^Tn  '"'nr"  Pl^'"='l  0"  tl^«  microscope 


Ash. 

Sand. 

 . 

Microscopic  characters,  &c. 

i  1  

3.  86 
5.62 
5.  24 

4.  52 
4.  98 

.16 
.46 

Pure. 

.12 
.18 
.18 

\ 

Pure. 
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Wl 

2. 
3 
4. 
5. 
6 


Ash. 


3.  86 

.04 

6.  90 

2.  26 

3.  84 

.12 

6.  50 

1.  00 

5.  02 

.01 

5.  48 

.  04 

5.28 

.12 

4.78 

.20 

5.  04 

.04 

4.  20 

.34 

3.  60 

.18 

5.  64 

.54 

4.  90 

.48 

7.12 

1.  04 

4.  94 

.44 

5.  96 

1.66 

6.  54 

.64 

3.  94 

.16 

5.  80 

.60 

4.  36 

.36 

6.  40 

1.04 

4.  90 

.72 

4.  40 

.42 

Microscopic  characters,  &cc. 


Large  percentage  of  foreign  starches. 

Pifi  e,  but  for  the  sand. 

Pure. 

Lai  ge  percentage  corn-starch. 


Pure. 


Eread  crusts. 

Eoasted  beans,  wheat,  and  tumeric. 
Bread  crusts. 
Small  ijercentage  beans. 
Small  i)ercentage  cloves  and  allspice, 
and  much  unknown  woody  tissues. 

Pure. 

Large  i)ercentage  com-starch. 
Bread  crusts  chietJy. 


GROUND  GINGER. 

In  the  case  of  ginger  also  tlie  asli  and  microscope  were  relied  upon  for  the  detection 
impurities.    The  samples  of  the  Subsistence  Department  were  in  cans  obtained  direct 
from  the  manufacturers ;  the  others  were  in  bulk.   


A  1. 
B  1. 

2. 
3. 
4. 
5. 
Wl. 


Ash. 


Sand, 
&c. 


2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
Z  1. 


34 
7.28 
5.16 
4.  80 
4.  90 
4.  68 
3. 14 

2.  48 
6.  46 

10. 16 
6.  72 

3.  30 
6.  90 

4.  22 

5.  94 
4.48 
4.  58 


L48 
3.  08 
1.  38 
.84 

1.  00 
.90 
.30 

.42 

2.  43 
5.24 
1.60 

.70 
2.  36 

.74 
1.  82 

.64 

.76 


Remarks. 


Pure. 

Pure,  but  No.  1  has  by  far  too  much 
sand. 

Bran  of  wheat,  husks  of  black  pepper, 
tumeric,  and  a  little  ginger. 
Mostly  corn-starch. 
Pure,  but  for  the  sand. 
Ground  rice  and  sand. 
Wheat-flour. 
Corn-starch. 
Sand  and  clay. 
Pure. 

Pure,  but  sand  too  high. 

Pure. 

Pure. 


GROUND  NUTMEGS. 

Only  one  specimen  of  powdered  nutmeg  was  sent  for  examination.  It  came  from 
Nashville,  Tenn.,  and  was  in  a  half-ounce  packet  with  .ancy  label.  It  gave  2.80  per 
cent,  of  ash  and  .04  of  sand.  Under  the  microscope  it  was  found  to  be  mixed  with  a 
considerable  quantity  of  wheat  starch. 

GROUND  MACE. 

A  few  samples  of  ground  mace  were  obtained.  The  letters  indicate  their  origin. 
Very  little  mace  was  discoverable  in  the  purchased  specimens.  


A  1 

2 
3 

W  1 
Y  1 
2 
3 
4 
5 
6 
7 


Ash. 


2.  72 
1.  80 

1.  74 

2.  00 
3.18 
3.18 
5.  20 
2.  38 
2.  24 

2.  44 

3.  36 


Sand. 


Remarks. 


Turmeric  and  wheat-starch. 

Pure. 

Pure. 

Wheat-starch,  rice,  and  turmeric. 

Corn,  wheat,  and  turmeric. 

Allspice  and  turmeric.  , 

Roasted  beans,  wheat,  corn,  and  turmeric. 

Rice,  allspice,  wheat-bran,  and  tunnenc. 

Corn-flour  and  turmeric. 

Corn  and  wheat  flour  and  turmeric. 

Corn-flour  um\  turmeric. 
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CLOVES. 


Five  samples  of  whole  cloves,  purchased  iu  Washington,  D.  C  were  found  to  Im 
^und  and  good.    Without  being  picked  or  cleaned  the|  gave  the V^Uowinrresults! 


W  1 


Average. 


Ash. 


6. 46 
5. 80 
6.20 
6. 24 
6.  04 


Sand. 


6. 15 


.  12 
.20 
.18 
.12 
.30 

.18 


J^^fT^^^Z^t'ii^^tn^':  — »-«*-ntof  theash  of  some  of  these  specimens, 


GROUND  CLOVES. 


Ash. 

Sand,  \ 
&c.  1 

7.  02 

.58 

6.  24 

'  .38 

7.  30 

\  1.36 

5.  40 

1  .28 

6.  48 

,  .30 

7.  56 

i  1.04 

7.  88 

2. 14 

7.  18 

.88 

7.  24 

1.  40 

5.  76 

.58 

8.  74 

.82 

7.  76 

2.  50  i 

7.  .50 

1.  62  I 

6.  44 

.80  1 

4.  90 

.86 

5.  74 

.  90 

4.  60 

.26 

6.74 

.44 

6.46 

.94 

6. 10 

.64 

8. 10 

1.68 

8.  00 

1.44 

7.  72 

1.28 

7.  30 

.94 

Eemarkg 


}  Pure. 
\  Pure. 

I  Pure. 

Allspice, 
j  Small  per  cent,  allspice. 
^  Large  per  cent,  allspice. 

Koasted  corn,  wheat,  beans,  and  sand. 
Beans. 

Allspice  and  beans. 
Allspice  and  beans. 
Allspice. 
Beans  and  wheat. 
Allspice  and  beans. 
Bi  ead  crusts. 
Allspice. 

Small  per  cent,  allspice. 
Roasted  corn  and  allspice. 
Pure. 

Allspice  and  corn. 


WHOLE  CINNAMON. 
GROUND  CASSIA. 

-y       Com™is»ry-Genera.,  United 


Ash. 

Sand. 

I  ... 

4.77 
5.44 

.00 
.00 

Pure. 

Contains  w 

 ■  .  

Remarks. 
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It  is  wortliy  of  remark  that  these  specimens  came  from  the  same  manufacturer,  No 
1  being  a  sample  can,  and  No.  2  one  taken  at  random  from  the  delivery  on  contract 

GROUND  CINNAMON. 

Cassia  appeared  to  be  the  basis  of  all  the  adulterated  specimens,  except  in  \V6l 
where  the  imposture  could  only  deceive  those  who  were  totally  ignorant  of  the  flavo] 
of  spices.    The  mineral  matters  consist,  as  usual,  of  sand  and  clay,  accidentally  pres 
ent  or  intentionally  added,  as  is  probably  the  case  in  W  3  and  5,  and  in  Z  5.  t 


A  1- 
B  1 

2. 

3. 
W  1. 

2. 

3 

4 

5. 

6. 

7. 

8. 
Y  1. 


Ash. 

Sand, 
&c. 

4. 44 

.44 

1.60 

.06 

2.  90 

.32 

4.  26 

.08 

3. 44 

.18 

3.  60 

.30 

7.  38 

3.  .50 

2.  86 

.20 

6.  84 

4.  62 

3.  36 

.38 

3.  38 

.20 

3.  88 

..58 

3.  92 

.30 

4.12 

.32 

2. 48 

.C4 

4.  00 

.22 

4.74 

.96 

5.  34 

1.04 

4.  68 

.32 

2.  62 

.10 

3.30 

.16 

2.  94 

.16 

2.46 

.20 

3.  38 

.10 

8.  90 

4.14 

3.  32 

1  .24 

Kemarks. 


Baked  wheat-flour. 
Almond  shells. 

Roasted  beans  and  other  articles. 
Pure. 

^  Corn-starch  and  turmeric. 

Small  percentage  wheat;  sand, 
(^orn-starch. 

lloasted  wheat,  turmeric,  and  red  clay. 
Allspice  cliietly.  with  wheat  and  other  starches. 
Corn-starch,  allspice,  and  turmeric. 
Bread-crusts  and  turmeric. 
Bread-cnists. 
Bread- crusts  and  beans. 
Bn^a  l  and  alm<md  shells. 
Cassia. 
Bread-crusts. 
Almond  shells. 
Small  percentage  beans. 
Cassia. 

Corn-flour  and  almond  shells. 
Corn-flour  and  turmeric. 
Cassia. 

Corn,  almond  shells,  and  turmeric. 
Bread-crusts  and  corn-flour. 
Corn-flour,  bread,  and  turmeric. 


GROUND  CAYENNE  PEPPER. 

None  of  the  specimens  contained  any  mineral  adulterants  other  than  the  clay,  whiel 
in  some,  as  W  4  and  Y  4,  appears  to  have  been  an  intentional  admixture.  The  resulif 
are  as  follows: 


A  1, 
B  1. 

2. 

3, 

W  1. 
2 
3 
4 
5 
6 
7 

Y  1 

2 
3 
4 
5 
6 
7 


Ash. 

Sand, 
&c. 

4.  68 
6. 30 

.18 

.88 

6. 80 
6.  80 

.48 
.48 

6.08 

.44 

6.  30 

1.  30 

5.  28 

.40 

7.  00 

3.  38 

6.14 

.  84 

5.  40 

,  .44 

5.  30 

.32 

7.  00 

.20 

10. 14 

2.4Q 

4,96 

.30 

8.  22 

3.06 

8.  40 

1.  06 

G.  24 

1. 10 

5.  36 

1 

Remarks. 


Pure. 

Corn-starch  and  turmeric,  small  percentage. 
Corn-starch  and  turmeric,  large  percentage. 
Corn-starch  and  turmeric,  small  percentage. 
Large  percentage  foreign  starches . 
Wheat  and  turmeric. 
Roasted  wheat  and  turmeric. 
Roasted  wheat,  turmeric,  and  red  clay. 
Pure. 

>  Roasted  wheat  and  turmeric. 


^  Corn  flour  and  turmeric, 

^  Ground  rice  and  turmeric. 

Corn-flour,  logwood,  linseed, 
Corn-flour  and  turmeric. 


i 


and  deal  sawdust. 


MUSTARD. 

In  examining  the  mustards,  the  moisture,  the  ash  and  its  insoluble  residue,  and  th 
fixed  oil  as  extracted  by  ether,  were  determined.  In  the  first  half  dozen  analysej 
the  soluble  salts  of  the  ash  were  weighed,  but  as  this  experiment  developed  uotJiing 
which  could  not  be  inferred  from  the  Aveight  of  the  ash  and  its  silieious  residue,  it  was 
omitted  in  subsequent  examinations.  Sulphate  of  lime  appeared  in  the  ash  in  a  ^e^^ 
instances.  The  estimation  of  the  oil  shows  that  this  constituent  ot  the  seed  is  "suaii.^ 
expressed  before  the  mustard  is  ground.    Hassall  states  the  normal  quantity  ot  tixc( 
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7  7^.?A^^f;^  ^7  '^""P^^      ^     ^^'^  following  list  gives  28  per  cent,  and 

li.i:^^n^:h^l  '^'"'^ ''''  "^^^'^^ ^^^^  ^^-^ 

The  pure  mustards,  W  5  and  11,  were  faded  in  color,  and  would  no  doubt  have  been 
x^ewed  with  suspicion  by  the  public  who  are  accustomed  to  the  bright  color  ..Iven  by 


1  -® 

s 

'3 

• 

!  ^ 

O 

1 

i        7.  ?0 



I     2. 88 

.10 

18.  32 

2 

O. 

4.  90 

.28 

14.30  1 

O. 

4. 16 

.  10 

28.  04 

o 
ii 

6.  20 

5.  40 

.28 

13.  80 

Q 

5.  60 

11.20 

.  70 

15.  57 

4 

8.  94 

5.  7G 

.50 

6. 08 

5 

o. 

5.  82 

.74 

15.22 

g 

4.  40 

.  08 

8.  00 

rj 
I 

6.  72 

4. 50 

.08 

8.  44 

g 

7.  54 

3. 96 

.  22 

7. 14 

6. 58 

3.  50 

.  44 

13.  44 

10 

7.  26 

3.  70 

.48 

12.  94 

11 

5.92 

6. 44 

.64 

15.  64 

12 

5. 74 

10. 10 

.90 

9.54 

13 

7.  86 

2.  90 

.40 

6.  04 

1 

9.  66 

5.  48 

.32 

5.50  ? 

2 

9. 60 

5.  96 

.38 

6.10  5 

3 

8.  74 

6.56 

.32 

6.60 
6.  60 

10.  96 

3,  70 

.38 

5 

5.85 

12.94 

.24  I 

13.90 

9.  26 

3.94 

.44 

13.  60 

4.  90 

5.  14 

.84 

23.40 

8 

7.  06 

19.14 

1.08 

8.10 

l| 

5.  75 

7.  05 

1.  55 

15.20  ) 

5.  65 

4. 80 

.35 

15.83  I 

5.  60 

4.  50 

.35 

20. 70  f 

^1 

5. 30 

6.  75 

.95 

17  50  J 

Remarks. 


^  Wheat-flour  and  turmeric. 

10  per  cent,  wheat-starch. 
Wheat-flour. 

Corn-starch  and  lime  sulphate. 

Chiefly  rice  and  turmeric,  with  a  little  mustard  and 

cayenne. 
Pure. 


j>  Large  percentages  of  wheat-starch  and  turmeiic. 
Pure. 

^^^^e^jx^rcentage  wheat  and  7.96  per  cent,  lime  sul- 
Chiefly  rice. 
I  Rice  and  turmeric. 
Wheat  and  turmeric. 
Rice,  and  a  little  wheat  and  turmeric? 
Wheat,  turmeric,  cayenne,  and  lime  sulphate. 
Wheat  and  turmeric. 
A  small  percentage  wheat. 
Wheat  and  turmeric  and  lime  sulphate. 

'Pure. 


VINEGARS. 

The  ash  in  each  of  the  samples  was  examined  for  metallic  impurities  Thp  nrP«p^.o 
:vitran^S  '""^  '^^'^'"^^  the absenceof  mineral  aci^ls'^Aslnd  W^^Sv^ 


Specific  gravity. 

Strength  in  percent- 
age  of  monohy- 
drated  acid. 

Strength  in  grains 
of    bicarb,  soda, 
neutralized  by  1  oz, 
of  480  grs. 

.  1  

3    

4    

1    

1    

T  1    

1013.  9 
1022. 1 
1010.  7 

loos.  0 

101.5.  9 

1008.  4 
10]3.4 
1004.  4 
]020.  0 
1013.4 
1007.  7 
1007.  7 
1014.4 

1009.  8 

3.  66 
7.12 

3.  62 
2.  57 
2.  .'-,6 
5.  22 

4.  0!> 

24.6 
47.8 
24.3 
17.2 
17.2 
35.1 
27.  5 

6  --- -"iiii?!!!'""!"^!;;!;;;;;;;;:;;;  

8   

9    

2.  92 

3.  04 

4.  07 

3.  30 
3.  24 
3.  36 
3.00  1 

19.6 
20.4 
27.3 
22.2 
21.8 
22.  6 
20.2 

1010.  2 

3.36  1 

22.6 

PICKLES. 


One  Bample  of  pickles  was  sent  in  for  examination  by  the  Paymaster-General  of  the 
H.  Ex.  8  23 


APPENDIX  F. 

GAUGING  OF  PUBLIC  SEWEBS,  ' 

By  George  E.  Waring,  Jr. 

Newport,  R.  I.,  July  19,  1880. 
Sir  :  Appended  hereto  please  find  my  report  on  the  gaugings  of  sewers  in  different 
parts  of  the  country,  which  have  been  carried  on  during  the  past  year  under  my  direc- 
tion by  the  order  of  the  National  Board  of  Health. 
EespectfuUy,  yours, 

GEO.  E.  WARING,  Jr. 

Dr.  T.  J.  Turner, 

Secretary  National  Board  of  Sealth. 


The  purpose  of  these  gaugings  was  to  determine  the  size  of  conduit  needed  for  the 
removal  of  the  greatest  amount  of  sewage  matter  produced  by  given  populations;  in* 
other  words,  to  determine  the  degree  to  which  it  would  be  safe  to  reduce  the  sizes  of  ^ 
public  sewers  in  cases  where  the  object  is  only  to  remove  the  foul  sewage  matters  oft' 
households,  manufacturing  establishments,  public  institutions,  &c.  No  attempt  waS' 
made  at  an  elaborate  scientific  examination  of  the  flow,  beyond  what  was  necessary' 
for  this  one  purpose.  ^ 

It  has  been  almost  the  universal  custom  up  to  this  time,  in  planning  a  system  of' 
sewers  for  a  town,  large  or  small,  to  regulate  the  sizes  of  the  sewers  with  a  view  to 
the  removal  not  only  of  domestic  and  manufacturing  wastes,  but  also  of  a  consider*! '|  ^ 
able  amount  of  rainfall.    This  custom  is  open  to  several  objections:  J; 

(1.)  Sewers  large  enough  for  the  removal  of  storm-water  are  so  much  too  large  foif' 
domestic  sewage  that  they  must  inevitably  be  foul  and  in  a  bad  sanitary  condition^"|',  n 
except  when  flushed  by  storm-water.    As  storm-water  is  often  withheld  for  many.{  ,j 
weeks  together,  and  often  at  a  season  when  the  decomposition  of  deposits  in  the  sewer,i|  ^ 
is  most  active  and  injurious,  this  condition  constitutes  a  very  grave  sanitary  defect.,,; 

(2.)  While  the  cost  of  storm-water  sewers  may  be  born  with  tolerable  ease  in  a  city  ]  jj 
where  the  whole  abutting  property  is  built  up,  the  distribution  of  such  a  charge  i  ^ 
among  the  scattered  inhabitants  of  a  more  village-like  town,  where  lot  fronts  are  often,:  |^ 
very  much  larger  than  in  the  city,  constitutes  a  serious  burden — so  serious,  indeed,  as.  ' 
to  be  in  many  instances  prohibitory. 

(3.)  Aside  from  the  foul  air  produced  in  the  sewers  themselves,  the  decomposition 
of  the  filth  which  accumulates  in  the  catch-basins,  by  which  street-water  is  admitted 
to  the  sewers,  is  often  a  source  of  most  serious  offense,  if  not  danger. 

(4.)  By  extending  the  underground  removal  of  storm- water  to  the  very  crests  of 
the  elevations  of  a  town,  the  gutter  fl  w,  even  at  points  where  it  could  cause  no.| 
inconvenience,  is  so  much  reduced  as  to  prevent  the  cleansing  of  the  gutters,  which iBf 
would  otherwise  be  effected  with  each  storm. 

So  serious  are  the  objections  above  cited,  that  I  have  found  in  more  than  one  case 
serious  opposition  to  the  construction  of  sewers  on  the  part  of  local  sanitary  authori- 
ties. In  Baltimore  for  example,  where  the  removal  not  only  of  surface  water,  but  of 
the  liquid  wastes  of  households,  is  effected  by  surface  drainage  only,  a  very  influential 
portion  of  the  community  strenuously  resists  all  projects  for  sewerage,  because  of  the 
advantage  that  they  believe  now  to  be  derived  from  the  cleansing  effect  of  storm- 
water  flowing  through  the  streets. 

It  seems  to  me  more  than  questionable  whether  it  would  not  be  better  to  preserve 
the  surface  removal  of  rain-water  in  all  parts  of  the  town  where  its  accumulation 
would  rarely  amount  to  a  serious  interference  with  the  use  of  the  streets,  and  where 
injury  to  private  property  is  not  to  be  apprehended.  This  would  enormously  reduce 
the  length  and  consequently  the  cost  of  the  storm-water  system,  and  would  at  least 
confine  to  certain  limited  localities  the  objectionable  features  which  are  now  so 
prominent. 

There  seems  to  be  good  ground  for  the  belief  that  if  the  sizes  of  sewers  can  be 
adjusted  to  the  removal  of  foul  wastes  only,  not  only  will  their  condition  be  very 
354 
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of  gaagings  as  would  determine  tbT^ul~Zlfci^^^^^^^ 

h.  A  sewer  in  a  single  street  in  Providence.  R.  I 

c  A  sewer  with  a  single  short  branch  in  Burlington,  Vt 

d.  Six  sewers  m  a  closely-built  part  of  the  city  of  Milwaukee  Wis 

i  V^^^a^^StS:'"'^  '^^  Tannton,  Mass. 

MADISON  AVENUE  SEWER,  NEW  YORK. 
PROVIDENCE,  R.  I.— PINE  STREET  SEWER. 

^e^—StloTZT^^^^^^^^^  -^ose  report  mav 

-aries  from  0.86  per  l^  to  TlS  ner  100     Tl.f  r ^''"^^l  gra^le 
mouses,  all  of  wWch  are  residence's^  a^^^^^  ^^^^^  ^VV^^"^ 

te  greatest  flow  of  sewage  from  this  i,opu?aSln"  f  267  ^'^locity,  would  carry 

BURLINGTON,  VT.— COLLEGE  STREET  SEWER. 

he  district  which  it  drains  cSaiiL  si  lTonJ^^^^^^     T  ?if  ^-^^  100. 

iwer.    Fbrtv-nine  of  these  are  rWlHr.iT     '  ^     "."^^  connected  with  the 

?pulation  tributary  o  he  se^er  em^^^^^^  ^'^^  stores  and  shops.  The 

15  minutes  from  7.30  a.  m  t^ To^Jo  a  tL  £  ,P  '^'^^."^f '  intervals 
sewage  reached  a  depth  of  1  2  hicLs  in  a  vufe  ofTlT''''r  S'"^*^^*  ^^^^ 

'  diameter,  running  f u  1  at  the  «ame  v^^^  r?"^'""'    ^  P^P^  ^-^^  ^"^^^s 

om  this  population  of  325  person"   "^^^^"^^^  "^^"^^  ^^^^T  tbe  greatest  flow  of  sewage 

MILWAUKEE,  WIS. 
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the  remaining  368  buildings  contain  a  total  population  of  3,177,  all  of  tvhom  are  trib- 
utary to  the  sewer.  There  are  several  hotels,  saloons,  small  factories,  and  livery 
stables;  so  that  the  district  is  liiirly  representative  of  an  average  city  area. 

The  greatest  flow  in  the  main  sewer  on  "■  washing  day" — the  greatest  flow  of  the 
week — attained  a  depth  of  G  inches,  the  diameter  of  the  sewer  being  42  inches.  j 
The  channel  being  reduced  to  a  diameter  of  10  inches,  the  greatest  depth  of  the  flowj 
was  4.5  inches.    Reduced  to  a  diameter  of  8  inches  the  depth  remained  the  same — 4.5 
inches.    Reduced  to  a  diameter  of  G  inches,  it  reached  a  depth  of  5.5  inches. 

The  influence  on  the  velocity  of  the  stream  by  increasing  its  hydraulic  mean  depth 
is  illustrated  by  the  following  figures:  | 
Forty-two  inch  sewer,  G  inches  deep  ;  cross-section  of  stream,  121.3  square  inches.] 
Ten-inch  sewer,  4.5  inches  deep  ;  cross-section  of  stream,  33.1  square  inches.  ' 
"  Eight-inch  sewer  4.5  inches  deep  ;  cross-section  of  stream,  27.7  s(iuare  inches.  : 
Six-inch  sower,  5.5  inches  deep;  cross-section  of  stream,  27.14  square  inches." 

POUGHKEEPSIE,  N.  Y. — HUDSON  RIVER  STATE  HOSPITAL.  j 

This  gauging  was  made  by  J.  A.  Judson,  esq.,  civil  engineer.  This  institution  uses! 
a  daily  average  of  about  80,000  gallons  of  water.  The  entire  waste,  including  boiler-j 
house,  laundry,  and  kitchens,  is  discharged  through  a  main  sewer  12  inches  in  diameter. 
Its  least  fall  is  1  foot  in  100  feet,  and  its  average  fiill  is  about  5  leet  in  100  feet,  so  that! 
its  contents  flow  at  high  velocity.  On  the  day  of  examination,  January  17,  1880,  thd 
hospital  had  301  inmates — 241  patients  and  60  employes.  The  flow  was  measured  be^ 
tween  9  a.  m.  and  12  ni.,  at  intervals  of  ten  minutes.  The  maximum  discharge  took 
place  at  9.30.  The  channel  was  reduced  to  a  diameter  of  6  inches,  and  the  measure- 
ments were  made  with  a  thin  strip  of  wood  set  edgewise  to  the  current.  The  niaxiiinim 
flow  attained  a  depth  of  3.25  inches.  At  9.20  it  had  attained  2.50  inches,  and  at  9.4C 
it  reached  only  2.75  inches.    At  11.20  it  again  touched  3  inches. 

A  concise  statement  of  the  case  would  be  this  :  301  persons  consuming  80,000  gallons 
of  water  per  day,  being  265  gallons  per  head,  produced  an  amount  of  sewage  suflicieni 
at  its  maximum  to  create  a  stream  in  a  G-inch  pipe  3^  inches  deep. 

The  greatest  flow  (3.25  inches)  would  have  been  carried  by  a  pipe  4.25  inches  in 
diameter,  running  full  at  the  same  velocity. 

POUGHKEEPSIE,  N.  Y. — MARKET  STREET  SUBDISTRICT  SEWER. 

This  gauging  was  conducted  by  J.  A.  Judson,  esq.,  civil  engineer.  This  is  a  15-incli 
vitrifled  pipe  sewer,  draining  Church  street,  Noxon  street,  and  a  part  of  Market  strcot. 
The  total  length  of  the  sewer  delivering  at  the  point  of  gauging  is  2,766  feet.  The 
number  of  houses  tributary  to  the  sewer  was  39,  and  the  x>opulation  426.  The  great- 
est flow  of  their  sewage,  measured  in  a  pipe  G  inches  in  diameter,  was  2.25  inches.  It 
might  all  have  been  carried  in  a  pipe  a  trifle  more  than  3  inches  in  diameter. 

TAUNTON,  Mass. — STATE  LUNATIC  ASYLUM. 

The  gaugings  at  this  hospital  were  conducted  by  J.  A.  Judson,  esq.,  civil  engineer. 
This  hospital  is  situated  about  one  n)ile  south  of  the  city,  on  elevated  ground,  near 
Mill  River.  The  building  is  large  and  is  abundantly  supplied  with  water  from  its  owu 
steam-pumping  works,  about  40,000  gallons  per  day  being  used  for  all  purposes,  in- 
cluding the  laundry.  The  main  sewer  is  a  10-inch  iron  pipe.  This  sewer  carries  away,^ 
in  addition  to  roof-water,  the  entire  waste  of  the  establishment  with  the  exception  of 
the  laundry,  which  delivers  through  an  independent  sewer  to  be  referred  to  hereafter. 

The  flow  of  the  10-inch  sewer  was  reduced  to  a  diameter  of  6  inches,  aiid  gaugings 
were  taken  at  the  usual  intervals  often  minutes  during  the  time  of  the  greatest  use  of 
water  in  the  establishment.  The  summary  of  the  report  shows  that  the  population 
occupying  this  hospital,  659  in  number,  jiroduced  sewage  matter  from  all  sources,  ex- 
cept the  laundry,  sufficient  to  cause  a  depth  of  flow  in  the  6-inch  pipe  of  only  If  inches 
at  the  greatest.  A  sewer  3  inches  in  diameter  (2.93)  would,  with  a  flow  of  the  sanio 
velocity,  discharge  the  greatest  amount  yielded  by  this  i)opulation. 

A  separate  investigation  of  the  flow  of  the  laundry  sewer  showed  very  great  varia- 
tions, due  to  the  fact  that  sometiuies  one  and  sometimes  all  of  the  large  washing  ma- 
chines, five  in  number,  were  emptied  suddenly,  producing  a  great  momentary  increase. 
The  mininnim  flow  between  9.30  and  11.30  a.  m.  was  less  than  1  inch  in  depth  (.875). 
At  10.40  a.  m.  the  maximum  flow  was  ])r()(bK'e(l  by  the  simultaneous  emi)tyiug  of  all 
the  machines.  This  raised  the  depth  of  waier  in  tiic  ()-incli  pipe  to  2|-  inches,  la  ten 
minutes  it  had  fallen  to  1^  inches.  The  nuixiiniim  flow  would  have  been  carried  ."li 
the  same  velocity  through  a  pipe  3.50  inches  in  di;imeter. 

The  entire  maximum  iiow  of  the  two  sewers  would  have  been  carried,  supposing  the 
velocity  to  bo  the  same,  in  a  pipe  4.58  inches  in  diameter.    (It  is  worthy  of  notice  tJiat 
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HUEON  STEEET  SEWEE— 42"  DIAMETEE. 
Area  drained,  70  acres. 

Grade  from  mouth,  above  datum  line  5  Distance      0   .    150   .    500   .    850   .  1,150 
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Flow. 
Area  27.14 
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DETEOIT  STEET  SEWEE-36"  DIAMETEE. 
Area  drained,  25  acres. 
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Flow. 
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Elevation 
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MAETIN  STEEET  SEWEE-34"  DIAMETEE 
Area  drained,  51§  acres. 

rade  from  mouth,  above  datum  line  
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Flow. 
Area  51.35  sq.  ins. 
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CHESNUT  STREET  SEWER— 3G"  DIAMETER. 
Area  drained,  G6  acres. 
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Elevation  1.0 
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Dam. 


Flow. 
Area  41.71  sq_.  ins. 


Flow.  Elow. 
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BIDDLE  STREET  SEWER— 3G"  DIAMETER. 
Area  drained,  56  acres. 


Grade  from  mouth,  above  datum  line. 
86"  diam'r. 
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WISCONSIN  STREET  SEWER— 14"  X  22" 
Area  drained,  4^  acres. 
Grade  from  moutb,  above  datum  line  
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>  Elevation  ^0^ 
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it  has  been  seriously  proposed  that  the  State  of  Massachnsetts  shoiikl  pay  one-half  of 
the  cost  of  a  Large  b-foot  sewer  because  of  its  coutributiug  to  the  sewaj^e  of  the  town 
this  small  stream,  which  would  be  amply  accommodated  by  a  6-inch  pipe.) 

SAINT  LOUIS,  MO.— COMPTON  AVENUE  SEWER. 

This  gauging  was  made  under  the  direction  of  Robert  Moore,  esq.,  civil  engineer 
couimissiouer  of  sewers  of  Saint  Louis.    The  sewer  drains  an  area  containin«-  1  870 
houses,  occupied  by  a  population  of  8,200.    Tlie  total  number  of  water  taps  was  1,391. 
The  diagrams  show  gaugiugs  taken  every  hour  from  6  p.  m.,  Monday,  March  15,  to 
11  a.  m.,  March  16,  and  from  8  a.  m.,  March  ll>,  to  8  a.  m.,  March  23.    These  gaugin^rs 
are  averaged  to  make  a  typical  day,  in  which,  beginning  at  midnight  with  a  flow  of 
75.32  cubic  feet  per  minute,  the  flow  was  reduced  to  70.26  cubic  feet  per  minute  at  2 
a.  m. ;  then  it  went  71.87  cubic  feet  per  minute  at  6  a.  m.,  130.26  cubic  feet  per  minute 
at  11  a.  m.,  12.3.86  cubic  feet  per  minute  at  3  p.  m.,  and  steadily  declined  from  this 
time  until  midnight,  when  the  flow  was  75.15  cubic  feet  per  minute.    The  sewer  is  7\ 
feet  3  inches  in  diameter.    It  was  obstructed  by  a  dam,  into  which  was  built  a  12-inch  ' 
vitrified  pipe  sewer,  wljich  was  continued  for  a  length  of  20  feet.    The  gauginoy  were 
taken  simultaneously  at  three  difterent  points,  the  average  of  these  being  the  assumed 
ilepth  through  the  20  feet  of  12-iuch  pipe.    The  greatest  dep  h  reached  in  this  pipe  / 
was  less  than  7  inches  (.5833  foot).    Flowing  at  the  same  velocity  the  whole  stream  J 
would  have  been  carried  by  a  sewer  a  trifle  more  than  9  inches  in  diameter. 

A  computation  of  the  amount  of  flow  as  compared  with  the  population  makes  it 
evident  that  the  sewer  must  have  received  a  very  large  amount  of  ground  water  for 
^he  total  flow  (over  1,000,000  gallons  per  day)  amounted  to  more  than  130  gallons  for) 
!ach  member  of  the  ])opulation,  which,  in  a  district  having  only  about  one  water  tap/ 
^o  each  house,  would  be  an  impossible  amount.  It  is  usual  to  estimate  a  maximum' 
laily  use  for  domestic  purposes  of  about  33  gallons  per  head  of  population.  Deciding- 
he  total  flow  by  this  amount,  we  might  assume  that  the  12-inch  pipe  used  in  this  in- 
tance.  carrying,  at  its  .maximum,  less  than  7  inches  in  depth  of  water,  was  doino-  the 
mount  of  work  that  would  be  required  for  removing  the  sewage  only  of  a  population 
'1  over  30,000,  supposing  the  sewers  to  be  absolutely  tight  so  that  only  household 
^^astes  should  enter  them.  This  last  exan  ple  is,  from  its  extent  aud  from  the  minute- 
less  with  which  its  details  were  Avorked  out,  the  most  important  of  the  series.  It 
leems  to  rae  to  furnish  a  conclusive  argument— an  argument  fully  sustained  l)y  all  of 
he  other  gaugmgs— in  favor  of  the  safety  of  depending  upon  very  small  conduits  for 
he  removal  of  the  dry-weather  flow  of  sewage  of  cities  and  towns.  It  shows  conclu- 
iively  that  the  commission  of  the  National  Board  of  Health  which  recommended  tbe 
ystem  since  carried  out  in  Memphis— lateral  sewers  6  inches  in  diameter,  main  outlet 
.0  inches  in  diameter— for  a  prospective  population  of  60,000,  provided  a  wide  marWu 
or  contingencies.  ?      '  » 

The  result  of  these  investigations  cannot  fail  to  be  of  the  greatest  practical  value, 
specially  m  the  case  of  the  smaller  towns,  where  the  cost  of  constructing  the  usual 
torm-water  systems  is  so  great  as  to  be  prohibitory.  Incidentally,  the  advanta"-o  to 
11  towus,  large  or  small,  of  adjusting  the  sizes  of  the  sewers  to  the  actual  work  of  re- 
lovmg  foul  wastes  must  be  regarded  as  most  promising. 

Note.— Robert  Moore,  esq.,  sewer  commissioner  of  Saint  Louis,  has  formulated  a 
able  based  on  the  actual  gaugiugs  of  the  Compton  avenue  sewer  (Saint  Lduis).  He 
"ays,  concerning  it : 

When  the  water  is  running  at  the  rate  of  1,250  gallons  per  house  per  day,  which 
:  IS  supposed,  will  never  be  exceeded,  the  depth  of  flow  will  be  equal  to  three-quarters 
le  diameter  of  the  pipe. 

This  rate  is  23  per  cent,  greater  than  the  maximum  rate  of  the  typical  day  in  Corap- 
m  avenue,  and  60  per  cent,  greater  than  the  average  rate  of  the  same  day,  and  seems 
)  me  to  be  as  great  as  need  ever  be  counted  on  from  house  drainage  alone." 
It  18  at  least  four  times  as  great  as  the  usual  consumption  of  water, 
c  '^\*^x^^".  received  from  him  the  results  of  the  gaugiugs  of  the  Ohio  avenue  sewer 
1  feaint  Louis.  o    o  o 

The  sewer  is  7i  feet  in  diameter  (necessarily  very  large,  because  of  large  araonnts  of 
orm-water  which  it  was  constructed  to  remove).  Its  district  contains  120  houses, 
itn  a  population  of  700.  The  greatest  discharge  of  sewage  from  this  population  tilled 
6-mch  pipe  io  a  depth  of  only  1^  inches. 
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Table  sJioiving  street  numbers,  uses,  population,  and  connection  or  non-connection  of  buildi\ 
with  the  Market  street  subdistrict  sewer,  PotighJceepsie,  N.  Y.,  January  19,  1880. 


Street  number. 


Uses  of  building. 


a  ^ 


Kemarka. 


MARKET  STREET. 


96. 
100. 
102. 
104. 
106. 

no. 

112. 
114. 
116. 
117. 


Residence 

...do  

...do  

...do  

-  -  -do  

...do  

...do  

...do  

...do   

...do   

...do   

...do   

School  

Residence 

...do  

...do   

...do   

...do   

...do  

...do   

...do  

. .  .do  


NOXON  STREET, 


12.. 

14.. 
16.. 
17.. 
18.. 
19.. 
20.- 
21.. 
22.. 
22^. 
23.. 
24.. 
25.. 
26.. 


Stable  , 

Residence  

...do  

...do  

...do  , 

...do   

...do  , 

...do  

...do  

...do   

...do  , 

...do  

...do  

...do   

...do  

...do  

...do  

...do   

...do   

Boarding-house. 

Residence  

...do  


-do 
.do 
.do 
.do 
-do 
-do 
.do 
.do 
.do 
.do 
.do 


CHURCH  STREET. 


176. 
178. 
180. 
181. 
182. 


Church,  .. 
Residence 
Stable  .... 
Residence 

...do  

Stable  

Residence 


40 


Connected  on  Church  street. 
Drains  out  of  district. 


Connected  on  Noxon  street. 
Do. 


Rear  building. 
Front  building. 
Day-school. 

Vacant;  connected. 


See  No,  89  Market  street. 
See  No,  85  Market  street. 
Not  connected. 


Vacant;  not  connected. 


Washing  of  all  done  in  house. 


Nmbered  on  Academy  street. 

Christ,  Episcopal,  not  con. 
See  No,  69  Market  street. 
Not  connected. 


Connected. 


*And  others. 
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Table  showing  street  numbers,  uses,  population,  ^c. — Continued. 


Street  number. 


CHUKCH  STREET- 

continued. 
m  

186  

188  


194. 
196. 
197. 
198. 
200. 
201. 
202. 
203. 
205. 
206. 
207. 


207i. 
209. . 
210.. 
212.. 
214.. 
215.. 
216.. 
219  . 
220.. 
221.. 
222.. 


B^SUME. 

Market  street. 
JJoxon  street . 
Church  street. 


Total 


182 


153 
161 


Uses  of  building. 


90  I  640 


...do  ..:  

..  do  

Carriage-shop  

Kesidence  

..do  

-  do   

Public  school  No.  2. 

Boarding-stable  

Residence  

...do  

...do  

..  do  

...do  

...do  

...do  

...do   

Stable  

Eesidence  

...do   

...do  

...do  

Stable  

Residence  

...do   

...do  

...do   

...do   

. . . -do  


I  % 

O  as 


182 


107 
259 


.2  ^ 


ft  o 

o  o 


426 


10 


76 
214 


Bemarks. 


Employes. 


Vacant ;  not  connected. 
Day-scholars  only. 
Not  connected. 

Stable ;  vacant,  and  not  con. 
Vacant :  not  connected. 


Not  connected. 
Vacant;  connected. 

Vacant;  connected, 
do 

Not  connected. 


Numbered  on  Academy  street. 


Total  number  of  buildings  possibly  tributary  to  the  sewer   87 

Total  number  of  buildings  actually  tributary  to  the  sewer  January  19, 1880   39 


Table  of  measurements  at  the  manhole,  corner  Pine  and  Chestnut  streets,  Providence,  R.  I., 
Monday,  October  6,  1879,  in  the  inverts  of  12-inch  sewer  and  Q-inch  reducer. 


Hour. 

Depth  of  flow  in 
6-inch  pipe. 

Depth  of  flow  in 
12-inch  pipe. 

Remarks. 

8.00  a.ra  

Inches. 

.7500 

Maximum,  .  '8750 
.  3750 
.  500O 
.  3125 
.  3125 
.3125 
.5000 
.  5000 
.5000 

Minimum,  .  2500 
.3125 
.3750 

Inches. 

12-inch  pipe  not  gauged. 
Do. 

8.15  a.  m  

8.30  a.m  

.3125 

Maximum,  .  4375 
.  2500 
.2500 
.  2500 
.  37.50 
.  3750 
.  3750 

Minimum,  .  1875 
.  2.500 
.  3125 

8  45  a.  m  

9.15  a.m  

9.30  a.m  

9.45  a.m  

10  00  a.m  

10.15  a.  m  

10.30  a.m  

10.45  a.m  

11.00  a.  m  

5.  8750 

3.  3750 

0.  4519 

0.  3068 
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Table  showing  street  numbers,  uses,  population,  and  connection  or  non-connection  of  bnildineAn 
with  the  Fine  street  seiver,  Providence,  B.  I.,  October  Q,  1879. 


Street  number. 

Number  of  families  in 
houses. 

Number   of  persons  in 
houses. 

Uses  of  building. 

Population  in  houses  con- 
nected with  sewer. 

Population  in  houses  not 
connected  with  sewer. 

218  

2 

in 

10 

222  

X 

1 

226  

• "  ■  -  ■ 

V  acanij. 

"Vacant. 

240  

2 

 do  

7 

242  

2 

6 

 do  

6 

10 

 do  

10 
7 

258.  

2 

 do  

262  

2 

6 

 do  

6 

266  

2 

g 

 do  

8 
9 

270  

J 

g 

 do  

276  

"Vacant. 

Vacant. 

 do  

280  

2 

7 

 do  

7 

282  

 do  

5 

2 

 do  

2 
10 

290  

10 
g 

298  

2 

Residence  

6 

300  

y 

 do  

7 

304  

 do   

3 

306  

g 

Boarding-house  

8 
5 

310  

2 

Hesidence  

322  

2 

10 

 do  

10 

328  

 do  

  • 

4 

332  

2 

9 

 do  

9 

336  

2 

 do  

5 

340  

'> 

£i 

0 

 do  

11 

346   

1 

X.  , 

 do  

6 

33  

10 

 do  

10 

221  

\ 

2 

 do  

2 

225  

2 

■y 

 do  

7 

229  

2 

12 

 do  

12 

235   

2 

o 

 do  

 do  

5 
7 

2 

fj 

239.  

2 

Q 

 do  

6 

247  

1 

5 

 do  

5 

253.  

o 

ii 

8 

 do  

8 
6 

2 

g 

 do  

261  

2 

8 

 do  

8 

265  

2 

9 

 do  

9 

271-  

 do   

275  

2 

8 

 do  

ioooot- 

279  

2 

8 

 do  

281  

2 

7 

 do  

285  

1 

7 

 do  

7 

2>9  

2 

6 

 do  

6 

301 1  

2 

11 

 do  

11 

305  

1 

Shoe-shop  

1 

309  

1 

8 

House  and  meat-shop. 
House  and  barber-shop 
House  and  laundry 

8 

311  

1 

7 

7 

317  

2 

6 

6 

319  

1 

3 

3 

321  

2 

7 

do 

7 

325  

Vacant. 

Vacant. 

327 

2 

4 

4 

2 

10 

 do  

10 
6 

329   

1 

6 

 do  

1 

4 

 do  

4 

337   

1 

10 
6 

 do  

10 
6 

339  

2 

 do  

Total     ,  , 

89 

366 

267 

99 

Eemarka. 


Vacant ;  connected 
sewer. 


House  not  numbered. 


Vacant ;     connected  wit 
sewer. 


Washing  of  seven  person) 
not  done  here. 


Washing  of  five  persons  no 
done  here. 


No.  33  Chestnut;  not  num 
bered  on  Pine.  • 


No.  17  Gould  Lane. 

No.  20  Claverick  street. 
Not  connected. 


Vacant ;     connected  with 
sewer. 

Back  of  327 ;  no  number. 


*  No  answer  to  bell.  tSoap  factory  in  rear ;  connected,  but  not  discharging  October  8,  18T9. 

J  And  others. 

Total  number  of  buildings  possibly  tributary  to  the  Pinc-street  sewer  60  ' 

Total  number  of  buildings  actually  tributary  to  the  Pine-street  sewer,  October  6,  1879   41 
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APPENDIX  a. 


REPORT  UPON  THE  EFFECT  OF  INOCULATING  THE  LOWER 
ANIMAL  IS  WITH  DIPHTHERITIC  EXUDATION. 

By  Drs.  H.  C.  Wood  and  Henry  F.  Formad. 

The  object  of  the  research  whicli  we  have  the  honor  to  report  to  your  board  was  to 
determine  whether  it  is  possible  to  produce  diphtheria  in  the  lower  animals  by  the  in- 
oculation of  the  exudations  from  diseased  human  subjects.  The  experimental  results 
and  theories  promulgated  bv  Oertel,  Trendelenburg,  and  others  are  so  well  known 
that  we  shall  give  no  detailed  references  to  them,  but  confine  ourselves  to  our  own 
experimental  researches  and  the  discussion  of  essential  facts.  There  can  be  no  doubt 
that  animals  not  rarely  die  of  pseudo-membranous  affections  offering  symptoms  sim- 
ilar to  those  of  diphtheria  in  man.  An  epidemic  of  such  disorder  amongst  rabbits  will 
be  spoken  of  later  from  our  own  experience.  11^.  is,  however,  by  no  means  certain  that 
these  pseudo-membranous  affections  in  the  lower  animals  are  the  same  as  the  human 
disorder.  In  attempting  the  systematic  investigation  of  the  subject  our  first  series  Ox 
experiments  were  made  to  determine  the  effects  of  inoculating  animals  with  membrane 
taken  from  persons  sick  with  diphtheria.  The  poison  was  put  in  little  pockets  made 
with  a  lancet  under  the  skin,  or  inoculated  by  scarification  in  the  mucous  membrane 
of  the  mouth :  in  many  instances  both  methods  were  simultaneously  practiced;  unless 
otherwise  stated,  no  antiseptics  had  been  used  on  throat  near  the  time  of  taking  away 
the  membrane.  .       ^    .       i     •  /• 

There  are  recorded  in  the  table  first  given  thirty-two  experiments,  in  only  six  ot 
which  the  animals  died,  unless  killed  accidentally  or  otherwise.  The  time  between 
the  dates  of  death  and  of  the  last  inoculation  was,  Experiment  IV,  six  days;  Experi- 
ment VI,  seventy  hours;  Experiment  XI,  fifteen  days;  Experiment  XVI,  eleven  days; 
Experiment  XXIII,  thirteen  days ;  Experiment  XXV,  two  days.  The  question  natur- 
ally arises  as  to  Avhether  the  few  animals  in  which  the  inoculation  was  followed  by 
death  died  of  diphtheria  or  of  some  other  disease.  There  is  only  one  sign  which  can 
be  considered  pathognomonic  of  the  diphtheritic  process,  namely,  the  formation  ot 
false  membrane  in  various  parts  of  the  body;  and  it  is  to  be  noted  lhat  only  in  one 
case  were  there  anv  exudations  present  in  any  organ  which  could  give  rise  to  the  slight- 
est suspicion  that  the  animal  died  from  diphtheria.  In  this  case,  Experiment  XVI, 
there  was  only  an  indication  of  exudation  upon  the  trachea,  which,  while  it  may  have 
been  due  simply  to  a  catarrhal  inflammation,  presents  some  of  the  characteristics  ot 
false  membrane.    A  microscopic  specimen  of  this,  Experiment  A,  page  385. 

It  has  been  asserted  by  Oertel  that  animals  which  have  been  inoculated  with  diph- 
theritic material  die  with  their  internal  organs  infested  with  micrococci,  and  that 
the  presence  of  these  is  characteristic  of  diphtheria.  We  have  carefully  examined  the 
internal  organs  of  the  rabbits  which  died,  as  well  as  the  blood  of  those  which  survived, 
and  found  no  micrococci.  In  this  our  results  are  in  complete  accord  with  the  very 
careful  labors  of  Curtis  and  Satterthwaite.  .  ,  ,1     -,    ^  1     +  • 

The  utmost  care  is  necessary  to  prevent  the  entrance  into  the  blood  ot  bacteria, 
from  without.  Thus,  we  have  cut  the  jugular  vein  of  a  rabbit  and,  examining  the 
blood  at  once,  found  it  entirely  free  from  bacteria.  When,  however,  after  the  lapse  ot 
a  few  minutes  the  post  mortem  was  concluded  and  the  heart  opened,  the  blood  therein 
contained  possessed  an  abundance  of  these  low  organisms.  -.xi,  • 

It  will  hereafter  be  shown  that  micrococci  indistinguishable  from  those  ot  diphtberia 
are  abundant  in  the  false  membrane  produced  traumatically  in  the  trachea  of  rabbits, 
and  we  therefore  conclude  that  these  organisms  are  at  least  not  characteristic  of  diph- 
theria. If  they  be  so,  however,  we  must  conclude  that  none  of  the  animals  which  we 
inoculated  took  the  disease,  since  no  bacteria  or  micrococci  were  present  except  m 
the  lungs,  upon  whose  surface  they  may  often  be  met  with  in  animals  which  certainly 
have  not  been  infected  with  diphtheria.  a    ,  ^.-t, 

If  our  animals  did  not  die  of  diphtheria,  of  what  did  they  die  ?  A  study  of  the  post- 
mortem reports  will  show  that  in  every  case  the  internal  organs  were  tubercular,  ana 
in  rnnny  cases  intensely  so;  also,  that  tubercular  disease  was  found  in  the  organs  ot 
rabbits  which  were  killed  some  days  after  inoculation.  It  is  therefore  a  ver-y  natural 
belief  that  in  those  cases  in  which  death  was  long  delayed  it  was  due  to  tuberculosis. 
It  certainly  is  very  possible  that  when  death  takes  place  soon  after  inoculation  it  may 
be  the  result  of  a  non-specific  blood  poisoning,  and  not  of  diphtheria.  In  the  experi- 
ments of  Curtis  and  Satterthwaite,  death  not  rarely  occurred  in  a  very  brief  time; 
with  us  it  was  almost  always  very  long  delayed.  The  difl"erence  may  have  been  from 
374 
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our  iisint'  smaller  portions  of  the  diphtheritic  material  and  inoculating  less  deeply  than 
did  those  gentlemen.  It  is,  perhaps,  proper  to  call  attention  to  the  tact  that  m  no 
case  did  inoculation  in  the  mouth  produce  either  local  or  general  symptoms. 

In  order  to  discover  whether  the  diphtheritic  exudation  acted  specifacally  in  the  pro- 
duction of  tuhercle,  or  whether  it  merely  set  up  a  local  inflammation  which  formed  a 
focus  of  infection,  we  experimented  by  putting  under  the  skin  of  rabbits  small  masses 
of  innocuous  foreign  matters.  ,       .  ^  s-  i 

It  will  be  seen  that  m  five  out  of  nine  of  these  experiments  tubercle  was  found  atter 
death :  this  large  proportion  apparently  demonstrates  that  a  simple  local  inflammation 
mav  in  the  rabbit  act  as  a  source  of  tubercular  infection.  Now,  in  our  experiments, 
as  in  those  of  Drs.  Curtis  and  Satterthwaite,  where  diptheritic  matter  was  moculated, 
inflammation  was  almost  always  induced  at  the  seat  of  the  lesion,  with  the  formation 
of  large  lamps  containing  cheesv  matter.  These  facts  being  so,  it  is  a  fair  deduction 
that  the  tubercles  were  secondary  to  these  inflammatory  foci,  and  were  theretore  an 
indirect  and  not  a  direct  result  of  the  inoculation.  We  believe,  therefore,  that  diph- 
theritic membrane  placed  under  the  skin  or  in  the  muscles  of  rabbits  may  cause  death 
in  a  few  hours  by  the  production  of  a  blood  poisoning,  which  is  not  accompanied  by 
any  specific  symptoms  or  lesions,  or,  after  many  days,  by  the  development  of  a  second- 
ary tuberculosis.  ^  ^  .         _    .       , .  , 

The  method  by  which  Trendelenburg  asserts  that  he  succeeded  m  producing  diph- 
theria in  rabbits  consists  in  placing  the  exudation  matter  in  the  trachea.  As  our  ex- 
periments have  led  us  to  attach  no  importance  to  micrococci  as  a  test  of  diphtheria, 
we  naturally  have  suspected  that  the  membrane  when  placed  in  the  trachea  produces 
simply  a  tracbitis.  This  suspicion  has  been  strengthened  by  the  observation  that  acute 
pseudo-membranous  trachitis  and  angina  seem  to  occur  in  rabbits.  Such  an  epidemic 
destroyed  during  the  last  winter  a  number  of  rabbits  kept  by  one  of  us  m  a  perfectly 
clean  place.  The  rabbits  first  showed  sickness  by  refusing  food ;  examination  then 
detected  swelhng  of  the  tonsils  with  exudation  upon  them.  There  was  high  fever 
with  increase  of  the  local  syratoms  until  the  animals  became  entirely  unable  to  swal- 
low. Death  occurred  in  from  three  to  seven  days,  preceded  by  great  difficulty  of 
breathing  and  profound  exhaustion.  False  membrane  was  abundant  m  the  mouth 
and  trachea.  It  showed  on  examination  all  the  charactefistics  of  diphtheria  exuda- 
tion. If  it  meets  the  approbation  of  the  National  Board,  we  would  like  during  the 
coming  winter  to  determine  experimentally  whether  it  is  not  possible  to  produce  at 
will  such  diphtheria-like  epidemics ;  and  also  how  far  contagion  has  to  do  with  the 
spread  of  the  disorder. 

The  next  series  of  experiments  were  undertaken  to  determine  the  correctness  ot  the 
assertion  of  Trendelenburg  that  the  introduction  of  pseudo-membrane  into  the  trachea 
produces  diphtheria.  Unfortunately,  owing  to  the  coming  on  of  warm  weather,  we 
have  been  unable  to  obtain  a  sufficient  supply  of  exudation  to  test  the  subject  fully,  but 
it  will  be  seen  that  in  one  of  the  four  experiments  made  with  dried  exudation  pseudo- 
membranous trachitis  was  produced.  So  that  Trendelenburg's  assertions,  which  have 
also  been  confirmed  by  Oertel,  seem  to  be  correct.  But  we  do  not  feel  that  our  experi- 
ments have  as  yet  been  sufficient  to  enable  us  to  speak  positively  from  personal 
knowledge. 

As  stated  by  Professor  Oertel  and  other  observers,  the  injection  of  certain  corrosives 
will  produce  in  the  rabbit  pseudo-membranous  trachitis. 

Our  next  series  of  experiments  were  performed  to  determine  whether  such  produc- 
tion is  possible  in  other  animals  than  the  rabbit,  and  also  whether  the  membrane  thus 
obtained  resembles  that  occurring  spontaneously  or  produced  by  the  introduction  of 
diphtheritic  matter  into  the  trachea.  .  , 

The  experiments  which  are  recorded  in  the  last  table  show  that  ammonia  is  able  to 
produce  in  the  cat  and  dog,  as  well  as  in  the  rabbit,  a  pseudo-membranous  trachitis. 
Professor  Oertel  states  that  the  membrane  produced  by  cauterization  of  the  trachea 
differs  from  diphtheritic  membrane  in  containing  no  bacteria.  What  has  led  him  to 
such  an  assertion,  we  cannot  comprehend.  When  the  death  occurred  very  quickly 
bacteria  and  micrococci  may  have  been  less  abundant  in  the  traumatic  membrane  than 
in  that  taken  from  the  throat  of  patients,  but  when  the  animal  survived  some  days 
and  the  bacteria  had  sufficient  time  to  develop  themselves— when,  in  other  words, 
they  were  afforded  as  good  opportunity  of  growth  as  in  the  natural  disease— they  were 
immensely  abundant,  in  some  cases  seeming  to  make  up  a  large  part  of  the  bulk  of 
the  membrane. 

If  it  be  possible  to  produce  a  fatal  pseudo-membranous  trachitis  by  placing  the 
diptheritic  membrane  in  the  trachea,  and  not  possible  to  cause  septicaemia  by  inocu- 
lating other  portions  of  the  body  with  the  same  material,  it  would  appear  as  though 
diphtheria  might  be  originally  a  local  disease  with  a  subsequent  septic  poisoning.  The 
scope  for  investigation  here  opened  is  very  great ;  on  account  of  the  lack  of  time,  we 
have  not  attempted,  at  present,  to  answer  fully  the  (luestions  which  arise  ;  we  have, 
however,  performed  a  number  of  experiments  to  determine  whether  any  products  of 
disease  other  than  diptheritic  exudations  are  capable  of  causing  pseudo-membranous 
trachitis. 
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lu  looking  over  tlie  last  table,  it  will  he  ? 
('u  that  iu  two  of  the  ten  experiments 

pseudo-memhrauons  trachitis  was  caused 
i     by  the  introduction  of  organic  matter 

iuto  the  trachea.    In  both  of  the  cases  in  2. 

>vhieh  false  membrane  was  produced  the  ^ 

injected  material  was  ]ms;  and  it  will  be  g 
j  noticed  that  only  four  such  experiments  -♦  S 
I     were  made,  so  that  the  proportion  of  sue-  I  ? 

cessful  result  is  very  large,  much  larger  S  1 

indeed  than  with  true  diphtheritic  exu-  B  3 

(lation  in  our  exi)eriments. 
Trendelenburg  found  that  not  only  ^§ 

ammonia,  but  also  various  other  chem-  ^ 
;     ical  in-itants  are  capable  of  causing  the  g.^ 
j     formation  of  false  membrane  in  the  tra-  gO 
I     chea:  many  years  since  it  was  proven 
I     that  tincture  of  cantharides  will  do  the  2% 

same  thing.     It  would  seem,  therefore,  S  ^ 

that  iu  the  trachea  the  fromatiou  of  a  I'g 

pseudo-membrane  is  not  the  result  of  any  1.5, 
i     peculiar  or  specific  process,  but  simply  of  ^- 1' 

an  intense  iudammation,  an  inllanmKition  Iz. 
i  which  may  be  i)roduced  by  any  irritant  of  ^1- 
I  sufficient  power.  This  fact,  certainly,  is  ^  i 
I  very  suggestive  in  regard  to  the  pathology  -  f 
I  of  diphtheria,  and  Avhilst  we  are  not  pre-  |^| 
I     pared  to  commit  ourselves  to  any  theory, 

it  does  seem  proper  to  call  attention  to  § 
I    certain  facts  as  indicating  a  very  simple  ^  3 

explanation  of  the  peculiarities'  of  the  f  | 

disease. 

It  is  certain  that  as  in  the  lower  ani-  ?  5 
j    luals,  so  also  in  man,  will  chemical  irri-  ^ 
tants  ju-oduce  a  pseudo-membranous  tra- 
cbitis;  we  are  also  well  assured  that  there 
I    is  no  anatomical  difference  which  can  be  S-l 
j    detected  with  the  microscope  between  S'c 
I    the  lesions  of  true  croup  and  diphtheritic  » 
j    angina.    A  difference  has  been  believed  *  p 
j    by  some  pathologists  to  exist  between  the  ^  ^ 
!    two  diseases,  in  that  in  croup  the  mem-  c  ^ 
1    brane  separates  easily ;  in  diphtheria  with  |  ® 
I    peat  difficulty  from  mucous  membrane.  ^| 
j    This  seems  to  arise  from  a  misunderstand-  8  ? 
1    ing.  The  mucous  membrane  of  the  fauces  p| 
j    and  mouth  has  a  squamous  not  easily  ol 
I    detached  epithelium,  and  consequently  p  5 
membrane  connected  with  or  springing  | 
from  such  surface  is  firmlv  adherent.  S  o 
Tbc  epithelium  of  the  trachea  is  colum-  e  % 
nai'.  ciliated,  and  detaches  with-  the  ut-  %  ^ 
st  facility  even  in  normal  condition  of  %B 
'morgan;  hence  membrane  attached  to  0  f 
it  separates  readily.    The  membrane  of  g  ® 
diphtheritic  trachitis  is  always  readily 
detached  in  the  line  of  the  epithelium. 
Our  preparations  also  show  that  the  exu-  B'^. 
'l.ition  of  the  croupous  inflammation  ex-  ^  § 
<  d  artificially  in  the  trachea  is  not  B-" 
•1  fly  superficial,  but  also  extends  below  I 
ilic  basement  membrane.    Some  of  the  S-^ 
best  clinical  authorities  of  the  day  teach  o 
tbat  there;  is  no  essential  clinical'  differ- 
ence  between  true  crouj)  and  diphtheria,  g 
cases  commencing  apparently  as  local 
sthenic  inflammation  and  ending  as  the  g- 
typical    adynamic  systemic  poisoning. 
Lvery  practitioner  inust  have  seen  cases  & 
of  angina  in  which  ho  was  in  doubt  I 
whether  to  call  the  affection  diphtheria  g 
w  not;  the  very  frequent  diagnosis  of  5 
ir.  Ex.  <S  25 
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''dipbtheritic  sore  throat"  is  a  strong  evidcr.cc  of  this.  There  have  been  cases  in!l 
which  diphtheritic  matters  absorbed  by  a  woimd  have  produced  symptoms  very| 
closely  resembling  those  of  ordinary  septic  blood-poisoning  from  post  mortem  wounds, ' 
,&c. ;  there  have  beencases  of  the  formation  of  false  membrane  about  wounds,  &.c., 
without  any  known  exposure  to  a  specific  diphtheritic  poisoning,  indicating  that  the 
systemic  tendency  to  this  peculiar  form  of  exudation  is  capable  of  being  engendered 
by  other  than  the  specific  poison  of  diphtheria;  finally,  diphtheria  seems  sometimes 
to  be  ])roduced  by  exposure  to  cold. 

A  general  view'  of  these  facts  seems  to  indicate  that  the  contagious  material  of  diph- 
theria is  really  of  the  nature  ot  a  septic  poison  which  is  also  locally  very  irritant  to 
the  mucous  membrane;  so  that  when  brought  in  contact  with  the  mucous  membrane 
of  the  mouth  and  nose  it  produces  an  intense  inflammation  without  apsorbtion  by  a 
local  action.  Whilst  absorption  is  not  necessary  for  the  production  of  the  angina,  it 
is  very  possible  that  the  poison  may  act  locally  after  absorption  by  being  carried  ia 
tlie  blood  to  the  mucous  membrane.  Further,  under  this  theory  it  is  possible  that  the 
poison  of  diphtheria  may  cause  an  angina  which  shall  remain  a  purely  local  disorder, 
no  absorption  occurring,  or  a  simply  local  trachitis  produced  by  exposure  to  cold,  or 
some  other  non-specific  cause,  may  produce  the  septic  material  when  absorption  vshall 
cause  blood-poisoning,  the  case  ending  as  one  of  adynamic  diphtheria. 

Some  such  explanation  as  those  here  off"eied  seems  to  reconcile  the  antagonistic 
opinions  concerning  the  value  of  h>cal  treatment  in  diphtheria  ;  because  it  is  plain  that 
the  value  of  such  treatment  must  largely  depend  upon  whether  the  angina  has  or  has 
not  been  preceded  by  absorption. 

There  is  one  more  important  clinical  feature  of  the  disorder,  which  under  other 
views  of  the  disease  seems  inexplicable,  but  which  with  the  present  theory  is  easily 
explained.  Diphtheria  differs  from  the  exanthemata  by  the  fact  that  one  attack  in 
no  way  protects  against  a  second.  It  will  be  seen  that  the  theories  here  put  forward 
];emove  the  aifection  entirely  from  any  relation  with  exanthemata,  placing  it  rathei 
with  septic  diseases,  which,  as  is  well  known,  may  recur  indefinitely. 

We  want,  however,  distinctly  to  state  that  we  do  not  consider  these  ideas  to  be 
more  than  suggestions,  and  it  is  useless  to  speculate,  except  as  a  guide  to  farther  ex- 
perimental research.  It  docs  seem  to  us  that  there  are  now  two  pathways  clearly  open, 
which,  if  carefully  followed,  must  lead  to  important  positive  or  negative  results.  The 
first  of  these  consists  in  the  making  of  careful  culture  experiments  to  determinewhether 
there  is  or  is  not  any  difference  between  the  bacteria  of  ammonia  and  diphtheritic  false 
membranes;  the  second,  the  study  of  the  induction  of  epidemics  of  pseudo-membra- 
nous angina  and  trachitis  in  the  lower  animals,  and  the  relation  to  these  of  the  rapid 
cases  of  death  produced- in  the  lower  animals  by  diphtheritic  inoculation. 

There  is  still  another  somewhat  different  view,  which  seems  also  not  repugnant  to 
the  known  facts  of  the  case.  There  may  be  bacteria,  which,  although  they  ofi'ej-  no 
points  of  difference  detectable  by  our  best  microsocopes,  are  really  very  diverse.  Two 
spermatozoa  or  two  ova  in  the  higher  animals  may  seem  to  be  exactly  alike  and  yet 
be  potentially  widely  separated.  Although,  therefore,  the  bacteria  of  an  ammonia 
false  membrane  seem  identical  with  those  of  a  diphtheritic  false  membrane,  they  are 
not  of  necessity  really  so.  Careful  studies  of  the  blood  of  patients  who  die  of  diph- 
theria should  be  made,  but  at  present  it  seems  altogether  improbable  that  bacteria 
have  any  direct  function  in  diphtheria,  i.  c,  that  they  enter  the  system  as  bacteria 
and  develop  as  such  in  the  system  and  cause  the  symptoms.  It  is,  however,  possible 
that  they  may  act  upon  the  exudations  of  the  trachea  as  the  yeast  plant  acts  upon 
sugar,  and  cause  the  production  of  a  septic  poison  which  differs  from  that  of  ordinary 
putrefaction,  and  bears  such  relations  to  the  system  as  "to,  when  absorbed,  cause  the 
systemic  symptoms  of  diphtheria.  Now,  these  bacteria  may  be  always  in  the  air,  but 
not  in  sufficient  quantities  to  cause  trachitis,  but  enough  when  lodged  in  the  mem- 
brane to  set  up  the  peculiar  fermentation ;  whilst,  during  an  epidemic,  they  may  be 
sufficiently  numerous  to  incite  an  inflammation  in  a  previously  healthy  throat. 

Univeksity  of  Pennsylvania,  July  1,  188a 
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REPORT   OF    MICROSCOPICAL   EXAMINATION   OF  SUS- 
PENDED PARTICLES  FOUND  IN  THE  ATMOSPHERE. 

3y  George  M.  Sternberg,  Surgeon, 'U.  S.  A.,  Secretary  of  Havana  Yellow  Fever 

Commission. 

INTRODUCTION. 

The  following  brief  report  contains  a  summary  of  the  results  obtained  by  the  writer 
ip  to  the  present  time  (January,  1881)  in  his  studies  of  "  dust,"  or  the  suspended  par- 
icles  found  in  the  atmosphere. 

These  studies  were  commenced  in  Havana,  and  have  since  been  continued  in  Wash- 
uf^ton  City  and  in  New  Orleans,  in  compliance  with  instructions  contained  in  a  com- 
Qunication  from  the  secretarv  of  the  National  Board  of  Health  dated  December  27, 
879. 

A  considerable  portion  of  my  time  has  been  devoted  to  these  researches,  both  in 
lavana  (as  a  member  of  the  Yellow  Fever  Commission)  and  in  New  Orleans,  but  I 
lave  not  considered  the  results  of  sufficient  value  to  justify  me  in  placing  upon  record 
k  detailed  account  of  all  the  observations  made. 

The  most  important  result  is,  in  my  opinion,  the  conclusion  which  I  have  reached, 
tnd  which  agrees  with  tbe  observations  of  Cunningham,  Miguel,  and  other  observers, 
hat  bacterial  organisms  are  not  found  in  the  atmosphere,  even  in  crowded  cities  in  a 
onthern  latitude  and  during  the  summer  months,  in  any  considerable  number,  in  a 
^uizable  form,  and  consequently  that  the  method  by  direct  examination,  which  I 
chiefly  employed,  does  not  give  promise  of  definite  results  in  regard  to  the  sup- 
[  relation  of  these  minute  organisms  to  the  prevalence  of  epidemics. 
,  however,  the  presence  of  germs  not  recognized  by  direct  examination,  is  dem- 
,     ated  by  the  abundant  development  of  bacterial  organisms  in  sterilized  organic 
iquids  exposed  to  the  atmosphere,  it  is  hoped  that  the  method  by  culture  experiments, 
n  which  a  variety  of  organic  liquids,  exposed  in  different  localities,  at  different  sea- 
.  and  during  the  presence  and  absence  of  epidemics,  may  give  better  results. 
•  careful  study  of  organisms  developed  in  such  liquids,  the  isolation  and  culti- 
ji  of  special  forms  with  a  view  to  testing  their  physiological  action  upon  animals, 
'  xperiments  relating  to  the  production  of  pathogenic  varieties  of  common  and 
lly  harmless  bacteria,  present  a  broad  field  for  experimental  investigation  which, 
ieve,  will  not  prove  so  barren  of  important  results  as  have  the  methods  heretofore 
iy  relied  upon. 


REPORT. 

Ehrenberg  first  studied  dust  in  1830,  and  in  1848  devoted  himself  to  a  search  for  the 
liolera  germ.    Since  this  time  numerous  attempts  have  been  made  to  throw  light 
})on  the  etiology  of  epidemic  diseases  by  the  study  of  infected  atmospheres.  The 
'  rally  accepted  view  as  to  the  particulate  nature  of  disease  poisons,  the  indispu- 
ahlo  evidence  of  their  presence  in  the  atmosphere  during  the  prevalence  of  pestilential 
I  SOS,  and  the  increasing  interest  in  microscopical  studies  which  has  been  developed 
jtassu  with  the  perfecting  of  the  microscope,  have  induced  many  persons  to  devote 
or  less  time  to  these  investigations.    Prominent  among  these  investigators  are 
names  of  Ehrenberg,  Robin,  Gaultier  de  Claubry,  Pouch et,  Pasteur,  Joly,  and 
ct,  and  Miguel,  of  France;  and  Swayne,  Britton  and  Budd,  Thompson,  Samuel- 
011,  Parkes,  Hewlett,  Maddox,  Cunningham,  Angus  Smith,  Sanderson,  Dancer,  and 
'yndall,  of  England. 

It  must  be  admitted  that  so  far  as  the  main  object  of  these  studies  is  concerned,  no 
efinite  results  have  been  achieved.  The  subtle  germs  of  disease  have  either  eluded 
bservation  because  of  their  minute  size,  or  have  escaped  recognition  among  the  mul- 
itude  of  particles  of  various  kinds  which  make  up  the  ''dust"  found  everywhere 
uspended  in  the  atmosphere. 

It  is  evident  that  an  acquaintance  with  the  harmless  organisms  found  in  the  atmos- 
•here  during  the  absence  as  well  as  during  the  prevalence  of  epidemics  is  a  necessary 
•rerequisite  to  the  intelligent  study  of  an  infected  atmosphere.    To  one  unfamiliar 
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with  these  organisms  the  spore  of  a  common  cryptogam  or  a  pollen  grain  is  a  i^ossibl 
disease  germ.  It  is,  therefore,  necessary  that  the  investigator  possess  some  knowledg 
of  these  more  conspicuous  objects  before  attempting  to  study  the  minute  granules 
barely  visible  with  the  highest  powers,  among  which,  if  at  all,  the  objects  of  our  re 
search  are  most  likely  to  be  found.  My  experience  in  Havana,  the  results  of  wliicl 
will  be  detailed  hereafter,  convinced  me  of  the  importance  of  such  preliminary  studie 
and  has  induced  me  to  supplement  my  first  efforts,  necessarily  unsatisfactory  from  m; 
own  experience,  and  the  brief  time  allotted  to  the  Havana  investigation,  by  subse 
quent  experimental  researches  in  New  Orleans,  and  by  a  review  of  the  literature  relat 
ing  to  this  subject.  It  is  my  intention  to  give  in  this  report  a  general  account  of  tli 
results  obtained  by  myself  and  by  other  observers  in  various  parts  of  the  world,  in  tli 
microscopical  analysis  of  the  suspended  particles  in  the  atmosphere,  known  vul<>:irl 
as  "  dust." 

The  grosser  materials  which  make  up  the  bulk  of  the  dust  always  present,  in  greatc 
or  less  amount,  in  the  lower  strata  of  the  atmosphere,  are  readily  obtained  from  siu 
faces  upon  which  deposition  has  taken  place,  from  articles  of  furniture,  window-ledgef- 
&c.,  in  dwellings  and  hospitals ;  from  roofs  of  houses,  the  surface  of  leaves,  fruits,  &( 
An  excellent  method  is  to  expose  glass  slides  in  sheltered  locations  for  a  day  or  two 
the  dust  which  is  deposited  adheres  to  the  surface  Avitli  considerable  tenacity  and  i 
conveniently  distributed  for  microscopical  examination. 

This  method,  however,  gives  an  excess  of  the  earthy  particles  and  the  grosser  kind 
of  organic  debris,  which  possess  but  little  value  for  the  microscopist,  who  is  cbiefl 
interested  in  the  study  of  the  organisms  present  in  the  atmosphere,  which,  althoug: 
sometimes  deposited  with  this  grosser  material,*  are  obtained  in  greater  number,  an^ 
in  better  condition  for  examination  by  other  methods. 

The  method  which  has  given  the  best  results,  and  which  I  have  used  in  my  ow: 
studies,  consists  in  the  projection  of  a  current  of  air  passing  through  a  small  apei 
ture  agiaiust  a  glass  slide  having  a  little  glycerine  or  other  viscid  liquid  smeared  upo 
its  surface.  It  matters  not  whether  the  air  be  projected  against  the  glycerined  slid 
by  the  natural  force  of  the  wind,  as  in  the  apparatus  of  Maddox  used  by  Cunninghai 
and  Miguel  (see  Fig.  3,  Plate  I),  or  by  a  propelling  force,  as  in  the  apparatus  of  Kleb 
and  Tommasi  Crudeli,  Fig.  2,  Plate  I,  or  by  aspiration,  as  in  the  apparatus  which 
have  employed.  Fig.  1,  Plate  I.  The  latter  method,  however,  admits  of  the  intrc 
duction  of  my  metal  case  (Fig.  4,  Plate  I),  which  is  used  in  connection  with  a  wate 
aspirator,  into  sewers,  holds  of  ships,  &c.,  where  the  aeroscope  of  Maddox  would  no 
be  available. 

Other  methods  are,  that  employed  by  Pasteur,  in  which  air  is  filtered  by  passin: 
through  cotton,  from  which  the  particles  are  subsequently  washed,  or  through  gui 
cotton,  which  may  be  dissolved  in  ether,  and  the  method  by  precipitation  of  atmo.^ 
pheric  moisture  upon  artificially  refrigerated  surfaces. 

The  nature  and  quantity  of  the  particles  collected  by  any  of  the  forms  of  apparatu 
referred  to  will  vary  in  accordance  with  circumstances  relating  to  location,  elevatioD 
season,  meteorological  conditions,  &o. 

In  dwellings,  hospitals,  &c.,  a  considerable  portion  of  the  dust  collected  consists  c 
fibers  of  wool,  linen,  and  cotton  detached  from  clothing,  bedding,  carpets,  &c.,  an< 
of  epithelial  cells  from  the  surface  of  the  human  body,  mingled  with  more  or  les 
amorphous  inorganic  material  and  animal  and  vegetable  cUhris  of  various  kinds. 

In  the  open  air  particles  of  mineral  origin  are  more  abundant.  The  nature  am 
quantity  of  these  depend,  of  course,  upon  the  character  of  the  soil  in  the  vicinitj 
the  force  of  the  wind,  &c. 

Crystals.— 1  have  met  with  several  forms  of  crystals  in  my  examinations  of  dust  depos 
ited  upon  the  surface  of  glass  slides  exposed  in  various  locations.  The  most  commoi 
form  is  that  shown  in  Fig.  4,  Plate  II.  These  crystals  I  have  found  quite  frequentl; 
upon  glass  slides  exposed  in  hospitals,  in  my  laboratory,  on  ships,  &c.,  both  in  Ha  van; 
and  in  northern  localities.  They  seem  to  be  identical  with  crystals  figured  by  Miguc 
as  found  in  the  atmosphere  of  Paris,  and  there  is  no  good  reason  to  suppose  that  the; 
bear  any  relation  to  the  prevalence  of  epidemic  diseases.  I  have  also  found  quit 
frequently  associated  with  these  minute  navicular-shaped  crystals,  having  sometime 
one  and  sometimes  both  extremities  acute.  Again,  I  have  occasionally  found  upoi 
slides  , exposed  in  the  vicinity  of  salt-water,  cubical  crystals  of  sodium  chloride.  0 
greater  interest  are  the  crystals  shown  in  Fig.  5,  Plate  II,  which,  so  far  as  I  know,  hav 
not  been  described  by  any  previous  observer,  and  of  which  I  give  the  following  accOuii 
in  the  preliminary  Report  of  the  Havana  Commission : 

''Attention  was  particularly  attracted  to  certain  slender  glistening  acicular  crystal 
radiating  from  little  opaque  masses,  which  were  especially  abundant  in  the  yelloAv 
fever  wards  and  in  the  soiled -linen  room  of  the  military  hospital.  Subsequent  obser 
vations  in  the  United  States  have  added  to  the  interest  which  these  striking  o^' 

*  The  experiments  of  Professor  Tyndall,  in  which  he  uses  a  beam  of  light  as  the  most  delicate  test  c 
the  presence  of  Hoating  particles  in  the  atmosphere,  prove  that  in  a  closed  chamber  where  tlio  aTni<» 
phcre  is  midisturbed  a  complete  deposition  of  all  suspended  particles  occurs  alter  a  time. 
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sed  when  first  seeu.    Soon  after  the  return  of  the  Commission  the  National  Board 
;  Health  had  a  session  in  Washington,  and  several  of  the  memhers  on  returning  to 
ilu  ir  homes  took  with  them  some  Avateh-giasses  arranged  in  little  boxes,  so  that  they 
L^oiild  be  conveniently  packed  and  sent  by  mail.    These  watch-glasses  were  exposed 
in  \  arious  places,  and  returned  to  Washington  for  microscopic  examination  of  the  dust 
Ir]  losited  upon  them.    They  were  received  in  good  order,  and  had  adhering  to  the  con- 
surface  of  each  glass  a  deposit  of  dust  more  or  less  abundant,  according  to  the 
f  of  exposure.    Seven  boxes,  each  containing  two  glasses,  were  received  from 
rted  localities,  viz,  two  from  Morgan  City,  La.,  four  from  Centreville,  La  ,  and  one 
lioni  Bayou  Bceuf. 

•  (.)f  these,  six  pairs  of  glasses  had  been  exposed  in  the  rooms  occupied  by  yellow- 
1  patients,  and  one  pair  outdooi*s,  in  an  infected  locality.   All  of  these  glasses  were 
j1  to  have  adhering  to  them  a  considerable  number  of  radiating  acicular  crystals, 
rly  similar  in  appearance  to  those  discovered  in  Havana.    Eight  boxes  were  also 
\  ed  from  places  supposed  to  be  not  infected,  viz,  four  from  Bellevue  Hospital, 
M  .  .  York,  and  four  from  Charity  Hospital,  New  Orleans.    The  watch-glasses  inclosed 
I  m  these  boxes  had  been  exposed  in  the  wards  of  these  hospitals  and  in  the  dead-house 
'  md  soiled-linen  room  of  Charity  HospitaL    All  were  well  covered  with  a  dei)osit  of 
and  none  of  those  from  New  York  presented  any  appearance  of  crystals.  The 
-ls  from  New  Orleans,  however,  had  a  very  few  of  the  acicular  crystals  described." 
samples  of  dust  collected  in  the  same  way  were  subseuqently  obtained  from  hos- 
;  pitals  in  Boston,  Philadelphia,  and  Mobile,  and  from  the  Soldiers'  Home,  Washington, 
D.  C.    None  of  these  specimens  contained  the  crystals  described  except  those  from 
\lol  die.    As  there  had  been  no  yellow  fever  in  this"^  city  during  the  year,  the  finding  of 
lie  crystals  here  makes  it  extremely  improbable  that  they  bear  any  direct  relation  to 
:his  disease.   But  having  been  found  only  in  southern  localities,  Havana,  Morgan  City, 
S^w  Orleans,  Mobile,  Memphis,  and  during  the  season  when  yellow  fever  is  likely  to 
nd  when  introduced,  the  possibility  remained  that  they  might  indirectly  bear  some 
ion  to  the  epidemic  extension  of  this  disease.    I  have  therefore  made,  during  the 
ut  summer,  additional  researches  by  the  same  method.    I  have  exposed  slides  on 
ral  occasions  in  the  linen-room  and  wards  of  Charity  Llospital,  New  Orleans,  in 
aboratory  in  the  same  city,  and  in  the  vaults  of  Lafayette  Cemetery,  but  have  not 
u  any  instance  found  the  crystals  which  were  so  common  on  the  surface  of  slides 
dniilarly  exposed  during  the  preceding  summer.    To  test  the  question  as  to  whether 
iimilar  crystals  would  be  formed  in  an  atmosphere  loaded  with  the  volatile  products 
)f  putrefaction,  I  exposed  slides  for  many  days  under  a  bell-jar  with  putrefying  raeat- 
iiice,  but  with  negative  results.   Again,  I  exposed  slides  for  forty-eight  hours,  in  raid- 
aiinmer,  in  the  vicinity  of  the  "  mill-pond,  '  Salem,  Mass.    This  locality  is  noted  for 
rs  toul  odors  and  insanitary  surroundings,  but  it  did  not  furnish  any  specimens  of  the 
rals  for  which  I  was  looking.    My  investigations,  then,  in  relation  to  these  crys- 
have  not  led  to  any  definite  results  in  the  way  of  determining  their  nature  or 
lyhificance.   Soon  after  my  return  from  Havana,  my  friend,  Surgeon  J.  J.  Woodward, 
•ailed  my  attention  to  the  fact  that  slides  which  have  been  kept  in  a  cabinet  for  a 
ong  time  often  have  upon  their  surface  a  considerable  number  of  crystals,  some  of 
vhich  exactly  resemble  the  acicular  crystals  found  by  me  in  Havana,  and  similar 
;rystals  have'^been  found  "upon  glass  slips  exposed  in  the  air  of  various  apartments 
n' Washington  during  the  months  of  June  and  July,  1880."   (Report  on  Yellow  Fever 
ntheU.  S.  S.  PlVmouth  in  1878-'79:  Navv  Department,  Bureau  of  Med.  and  Surg., 
880.) 

INORGANIC  MATERIAL  AND  ANIMAL  AND  VEGETABLE  DEBRIS  OF  VARIOUS  KINDS. 

Out  of  doors  particles  of  mineral  origin  are  most  abundant.  The  nature  and  quan- 
ity  of  these  depend,  of  course,  upon  the  character  of  the  soil  in  tlie  vicinity,  the  force 
tf  the  wind,  &c. 

Vegetable  debris. — In  Havana  and  in  New  Orleans  I  have  always  found  in  njyaspira- 
ion  experiments  a  considerable  quantity  of  vegetable  debris,  consisting  of  epidemic 
)ellicles,  fragments  of  cellular  tissue,  hairs  of  xdants,  and  broken-down  structureless 
nasses.  A  mass  of  this  kind,  inclosing  starch  grains — probably  banana — is  shown 
11  Fig.  1,  Plate  II.  As  these  floating  fragments  are  doubtless,  in  great  part,  derived 
rom  vegetables  thrown  into  the  streets,  from  garbage  piles  in  out-of-the-way  places, 
rem  the  droppings  of  animals,  and  from  decomposing  algje  and  plants  of  various  kinds 
ipon  the  niargins  of  the  gutters  and  canals  in  New  Orleans,  we  have  every  reason 
0  suppose  that  the.respiration  of  an  atmosphere  loaded  with  such  particles  must  have 
n  uijl'avoralde  influence  upon  the  health  of  those  who  are  compelled  to  respire  it. 
Othough  direct  proof  of  this  may  be  wanting,  the  prevalence  of  diarrhosal  diseases, 
.nd  the  general  lowering  vitality  among  those  wd\o  reside  in  localities  especially  sub- 
ecttothis  kind  of  atmospheric^  contamination,  makes  it  seem  not  improbable  that 
his  is  an  important  factor  in  the  ])roduction  of  disease.  During  the  summer  mouths, 
vhen  putrefactive  processes  are  active  in  the  decomposing  masses  from  wiiich  many 
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of  tliese  microscopic  fragments  are  detaclietl,  Ave  have  a  direct  transfer  from  tlio  gut- 
ters and  garbage  piles  to  the  numerous  surfaces  of  the  respiratory  passages  of  man,i 
not  only  of  these  particles  of  vegetable  tissue,  undergoing  retrograde  changes,  but  ol 
the  minute  organisms  attached  to  their  surface,  which  are  the  direct  agents  of  tiiesei 
putrefactive  x)rocesses. 

The  glycerined  slide,  in  the  form  of  aspirator,  which  experience  proves  is  most  suc- 
cessfully employed  in  arresting  the  particles  suspended  in  the  atmosphere,  must  be 
very  much  inferior  to  the  extended  mucous  surface  over  which  the  inspired  air  gently 
plows  before  reaching  the  lungs  of  man,  and  we  have  every  reason  to  believe  that  the 
expired  air  is  returned  to  the  atmosphere,  free  from  the  freight  it  carried  upon  entering, 
the  mouth  or  nares.  This  furnishes  doubtless  a  necessary  i)rotection  to  the  delicate 
tissues  of  the  lungs,  but  it  especially  exposes  us  to  whatever  danger  there  may  be 
from  the  retention  of  poisonous  particles  suspended  in  the  atmosphere.  The  quantity 
of  soot  or  dust  which  may  thus  be  deposited  upon  the  mucous  membrane  of  the  nares 
during  a  short  railroad  journey  has  doubtless  attracted  general  attention,  but  the 
amount  of  more  deleterious  but  less  conspicuous  material  which  may  be  thus  deposited 
is  a  matter  which,  perhaps,  has  not  received  sufficient  consideration. 

It  is  evident  that  poisonous  particles  deposited  in  this  way,  if  not  absorbed  directly 
from  the  mucous  membrane,  will  find  their  way  to  the  stomach  with  the  saliva  swal- 
lowed, while  living  germs  will  find  in  the  human  mouth  and  alimentary  canal  a  warm 
and  moist  cultiire-aijpaiatus,  admirably  adapted  to  the  growth  and  multiplication  ol 
many  species,  as  is  proved  by  their  constant  presence  there.    (See  Fig.  2.) 

Animal  debris. — The  most  common  particles  of  animal  origin  are  epithelial  cells  ol 
man  and  animals — hair,  fur,  wool,  fragments  of  feathers,  the  bodies  of  minute  insects 
and  broken  fragments  of  larger  ones,  scales  from  the  body  and  wings  of  lepidopteroiis 
insects,  and  from  the  mosquito  (see  Fig.  9,  Plate  II),  &c. 

Infusorial  animals  are  not  found  in  the  atmosphere  in  a  recognizable  form,  probably 
because  their  soft  bodies  are  quickly  dessicated  and  broken  up  when  removed  from  a 
liquid  medium.  The  eggs,  or  germs,  of  certain  species  are,  however,  sufficiently  com- 
mon, as  is  proved  by  the  development  of  adult  forms  in  pure  water  exposed  to  the  air. 
I  have  found  an  abundance  of  Monas  lens  in  distilled  water  kept  in  my  laboratory,  and 
the  observations  of  Sanderson,  Cunningham,  Miguel,  and  others  are  to  the  same  effect. 
The  last-named  author  has  given  special  attention  to  this  subject,  and  estimates  that 
there  is  an  average  of  one  or  two  infusorial  eggs  in  ten  cubic  meters  ot  air.  As  the  result 
of  carefully  conducted  experiments,  in  which  rain-water  was  caught  and  inclosed  iri 
vessels  purified  by  heat,  Miguel  makes  the  following  statement : 

^' From  these  precise  experiments  it  results  that  the  eggs  of  the  monads,  of  cercomo- 
nads,  and  of  the  rhizopods.  are  those  which  are  the  most  widely  distributed  in  the  at- 
mosx)here." 

VegetaUe  organisms, — The  spores  of  cryptogams  and  pollen  grains  are  the  most  con- 
spicuous and  most  abundant  vegetable  organisms  found  in  the  atmosphere  of  New 
Orleans,  as  elsewhere.  I  have  made  many  photomicrographs  of  the  more  common 
forms,  but  am  only  able  to  introduce  a  limited  number  of  these  in  illustration  of  the 
present  report,  as  the  heliotype  reproduction  of  my  negatives  would  be  attended  with 
considerable  expense,  owing  to  the  fact  that  usually  but  one  or  two  spores  are  found 
in  a  single  field,  and  consequently  in  each  negative.  I  have  therefore  borrowed  from 
the  amply  illustrated  and  admirable  report  of  Canningham  (Microscopic  Examina- 
tions of  Air  by  D.  Douglass  Cunningham,  Surg.  H.  M.  Indian  Med:  Service:  Report 
of  Sanitary  Commission  with  the  Government  of  India,  1872),  some  figures  (Fig.  5, 
Plate  I)  which  illustrate  at  the  same  time  the  general,  appearance  of  the  organisms 
found  by  him  in  the  atmosphere  of  Calcutta,  and  by  myself  in  New  Orleans.  While 
some  of  the  figures  drawn  by  Cunningham  doubtless  represent  the  spores  of  crypto- 
gams peculiar  to  low  latitudes  in  the  eastern  hemisphere,  many  of  them  do  not  differ 
from  forms  found  by  me  in  New  Orleans,  and  belong  to  widely  diffnsed  species,  e.  g., 
Fenicilliiim  glaucum,^  th.e  spores  of  which  are  represented  in  my  Fig.  8.  Plate  II,  and 
the  spores  of  a  species  of  Botrytis  (?)  represented  in  Fig.  2,  Plate  II.  ,  . 

I  judge  from  Cunningham's  report  and  figures  that  certain  cryptogamous  plants, 
and  especiallv  the  coniomycetous  fungi,  are  more  abundant  in  the  vicinity  of  Calcutta 
than  at  New  Orleans,  where  I  have  found  the  spores  of  Penicillium  and  minute  hyplio- 
mycetes  in  relatively  greater  numbers  than  is  indicated  in  this  author's  drawings. 
These  differences,  of  course,  depend  upon  season,  climate,  and  local  surroundings. 
Thus,  in  a  vicinity  where  the  grasses  and  cereals  are  extensively  cultivated  the  fungi 
parasitic  upon  these  plants  would  be  most  numerous,  while  in  a  locality  surrounded 
by  forests  or  swamps  other  species  would  abound.  Miguel  {Etude  sur  lea  poussieres 
organiseedes  V atmosphere,  Annsdes  d'Hyg.  Pub.  1879,  pp.  226-255,  and  333-362),  Avhose  in- 
vestigations, made  at  the  observatory  of  Montsori,  Paris,  are  the  most  recent  and  the 
most  thorough  of  any  with  which  I  am  acquainted,  gives  the  following  account  of  the 
spores  of  cryptogams  found  in  his  researches : 

''  The  most  abundant  microbes  are,  without  doubt,  the  spores  of  molds,  tho  white 
and  glaucous  spores  of  7^e/?ici//<m)j,  the  l>rown  and  greenish  spores  of  AspergiUns,  of  Core- 
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•  .»  nnd  of  some  species  of  Botryiidece.    Tlie  family  of  tlie  Torulacece  is  also  very 
?JZ\vrLeien^d  Zont\l^e  productions  lield  in  suspension  in  the  atmosphere  It 
x^nf^l  fbe  difficult  for^^^^^    indicate  with  exactitude  the  genera  and  species  of  these 
V    .\!;'whiph  live  and  fructify  in  water  and  in  nutritive  liquids.    Let  us  men- 
t'^?^  neluCresL^^^^  of  the  genera  Septonema,  Alternaria,  Dactylium 

^TrS^Tn^^Wn  able  to  cultivate  upon  wood  and  upon  cotton  saturated  with 
^^Jer  Let  U9  in^cat^in  pasSng  X^eptate  spores  of  4<ofHc/,,mn,  of  TrichotJiecimn, 
l^^  lntosmriZ  T^^  the  genus  Helicolrichum,  so  abundant  m  the  air 

IffaSv  sekson  and  those  of  the  genus  Ceraiocladium,  of  which  the  form  is  com- 
f  Able  iTZn  e?;ot  of  rv^  The  air  of  Paris  is  also  loaded  at  all  seasons  with  a  crowd 
If  F%hun  of  ^^^^^  of  which  some  in  growing  emit  myahal  threads  from 

fiw  rni^^^^^^^  many  smooth,  eliptical  spores  have  as  many  as  three 

^luTra  -fl^^^^^^  at  different  poiAts  of  their  circumference     Let  us  men- 

f  fonTexMhe  fruc^^^^^^^  of  the  Gonamotrys,  of  the  Arthrohotrys,  and  the  spores  of 

^r.f  ..^iiPoS  nn^^  caspore  funo-i.    It  is  probable  that  certain  fructihca- 

tUirwhfcHt  h?s  i  fen  iS^^^^^^^^  to  cultivate,  belong  to  these  voluminous 

fr^i  mied  w  th  seveml  millions  of  spores.  Let  us  mention,  finally,  some  Isana,  which 
m^l  be  cultTvated  upon  paper  suitably  moistened  with  ordinary  boiled  water,  and  we 
Shave  o^v'^n  but  n^^^^  idea'of  the  innumerable  variety  of  micro-germs  sus- 

pended continually  in  the  atmosphere  It  is  equally  easy  to  discover  m  the  di^st 
Carried  by  the  winds  numerous  spores  of  lichens  ot  mosses,  and  of  all  the  cryptogams 
which  o-ive  bv  dehiscence  microscopic  fructifications.  ^  +1 

The  Jonsidlrable  numbers  and  Extensive  distribution  in  the  atmosphere  of  these 
snores  of  common  crvpto-ams  is,  a  priori,  argument  in  favor  of  their  harmless  nature, 
rdr™h?s  wilchhavethus'far  beenma^^^^ 

niucrham,  after  a  painstaking  investigation  made  m  Calcutta,  during  the  year  i»7^, 

''^^^l^^^l^l^^^^  ^^^^^^TnctTa^iaT^^ 
usually  occur  in  considerable  numbers  ;  the  majority  of  them  are  livmg  and  capable 
of  growth  and  development ;  the  amount  of  them  present  in  fl^^^^'^"^^\l 
be  independent  of  conditions  of  velocity  and  direction  of  wind,  and  then  numbeis  are 

^''NolnSo'^J'c'n  be""^^  between  the  number  of  bacteria,  spores,  &c.,  present 
in  the  a?r  and  ?L  occurrence  of  diarrhoea,  dysentery,  cholera,  ague  or  clengue  nor 
between  the  presence  or  abundance  cf  any  special  form  or  forms  ot  cells  and  the  prev- 

^^!:f^:l^^rr:L  are  concerned,  and  as  regards  the  more  -nsp— 
spores  of  cryptogams  commonlv  found  in  the  atmosphere,  the  conclusions  ot  Cimning- 
E  aie  proba^^^^^^  correct.  There  is,  however,  some  evidence  that  the  spores  of  certain 
fuQgi  may  p^^^^^^^  deleterious  effects  upon  the  human  economy  when  inspired 

or  il  Sunto  the  circulation,  and  that  the  spores  of  certain  common  spec^^^^^^  ordi- 
narilv  harmless,  may  acquire,  under  exceptional  conditions,  liurtlnl  properties.  The 
Ske?ic  Serties  of  the  "smoke"  of  the  common  lynft-h^lH Lycoperdon  proteus) 
a?e  wen  Mr.  B.  W.  Richardson  has  found  it  possible  to  produce  com- 

pLtlan^thesla  in  animals-dogs,  cats,  and  rabbit s-by  causing  them  to  respire  the 
fumes  of  this  fungus.    (Medical  Times  Loud  N.  S   vo^'      1?^' xliv  1862  p 
The  cases  and  experiments  reported  by  Saulsbury  (Am.  J.  M.  Sc.,  ^^o^'f^^^J' J^^^f'.  P; 
19)  seem  to  prove  that  headache,  catarrhal  sympton^s,  and  in  «o^«^^,^^f^«^ 
resembling  that  of  measles,  may  be  produced  by  respiring  the  emanations  fiom  moldy 

'^s'omewhat  similar  effects  have  been  observed  in  France  to  result  from  handling 
moldy  seeds.    (Jour,  de  M6d.  Pratique  de  Montpelher,  vol.  i,  p.  .^52.) 

The  doctrine  of  the  polymorphism  of  these  low  fomis,  which  numbers  among  its 
adherents  many  able  naturalists  (de  Bary  and  others),  opens  a^wide  ^eld  for^^^^^ 
lation  and  for  experimental  inquiry.    But  still  more  PfS^^^t  with  mpoi  ant  ^ 
sibilities  are  the  facts  reported  by  Grawitz  which  seem  to  show  that  tlie  wel  -kno^^^^^ 
fungi,  Asperyillus  and  Penicillium,  may  undergo  certain  modifications  a«  the  lesult  ot 
a  sp'edal  method  of  cultivation,  which  change  entirely  their  physiological  act^ion  w^^^^^ 
introduced  into  the  human  body,  without,  however,  producing  any  morphologic^ 
changes  in  the  fungus.    Recent  experiments  seem  to  show  that  among  the  bacteria 
which  I  am  not  at  present  considering,  as  I  believe  them  to  be  more  iy^0P^|  ^  J 
with  the  algie,  this  change  in  physiological  properties,  as  the  result  of  cnltijation  m 
special  media,  is  a  not  unusual  occurrence;  and  there  is  a  growing  tendency,  based 
upon  experimental  evidence,  to  explain  the  supposed  noxious  effects  ot  tht.  mi- 
ciophites  found  in  the  blood  of  certain  diseases,  especially  of  anthrax,  "Pon  the  ny- 
pothesis  of  a  change  of  this  kind  occurring  in  common  forms  rather  than      the  more 
widely  accepted  theory  of  independent  and  distinct  species,  morphologically  not  dis- 
tinguishable the  one  from  the  other.    The  conclusions  of  Grawitz,  whose  experiments 
are  above  referred  to,  arc  as  follows :  „    ,    ^  -i    4-  i  +i  ^  7/^.,./.f;„*n 

"1.  The  mold  fungi,  the  l)est  known  of  all  andunivcrsally  destributed,  the  Lwotium 
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(Asi)('r<<;!l]u,s)  aud  Penicillium,  appear  in  two  varieties,  inori)li()lo,<>ical]y  entirely  alike 
pliy.sioloL^icaily  very  different.  One  variety  behaves  with  coin])l'ete  indifference  in  the 
circulation  of  the  higher  animals;  the  other  must  he  assigned,  as  to  malignancy  to 
the  most  virulent  group  of  pathogenetic  fungi  known  up  to  the  present  tinTe.  ' 

"2.  It  is  proved  by  experiment  that  both  varieties  can  originate  from  any  selected^ 
primary  form  by  continued  breeding,  and  likewise  that  each  variety  can  be  obtained 
from  the  other  by  systematic  culture  after  about  twelve  to  twenty  generations. 

''od.  The  principle  of  breeding  depends  upon  gradually  accustoming  fungi  liviu"- 
in  firm,  weakly  acid  soil  at  a  temperature  of  about  8°  to  20^  C,  through  a  series  o1" 
generations,  to  alkaline  albuminous  solutions  having  a  temperature  of  38<^  to  40°  C. 

^'4th.  The  malignancy  of  the  pathogenetic  mold-fungi  consists,  in  acute  cases,* in 
the  fact  that  their  spores,  so  soon  as  they  arrive  in  the  circulation  of  the  hip-her 
mammalia,  germinate  there,  pass  into  the  different  tissues  of  the  body,  develop  among 
them,  and  produce  local  necrosis,  which  causes  the  death  of  the  aninial  in  about  three 
days."   (Virchow's  Archiv.  Bd.  81,  p.  355.) 

The  Sacch'aromycetes,  Niigeli,  are  widely  disseminated  in  the  atmosphere,  as  is  proved 
by  culture  experiments  with  saccharine  liquids  which,  when  exposed  to  the  air,  soon 
give  evidence  of  the  presence  of  these  budding  cells,  upon  microscopical  examination, 
and  by  the  production  of  the  alcoholic  fermentation  due  to  their  presence.  They  are 
found,  especially,  in  considerable  numbers,  attached  to  the  surface  of  fruits  (Pasteur). 

Pollen.— The  quantity  of  pollen  carried  by  the  winds  is  often  very  considerable,  and 
from  the  varied  and  sometimes  characteristic  forms  of  these  cells  a  microscopical  ex- 
amination may  often  determine  the  order  or  even  the  genus  of  plants  from  which  they 
are  derived,  thus  tracing  them  in  some  instances  to  distant  localities.  In  the  atmos- 
phere of  New  Orleans,  during  the  spring  months,  the  pollen  of  the  pine.  Fig.  7,  Plato 
II,  is  sometimes  so  abundant  that  after  a  rain  it  forms  a  yellow  deposit  upon  the  mar- 
gins of  the  gutters.  My  friend,  Dr.  Devron,  of  this  city,  informs  me  that  it  is  a  popular 
superstition  that  this  yellow  deposit  portends  the  occurrence  of  an  epidemic  of  yellow 
fever  later  in  the  season. 

I  introduce  Fig.  1,  Plate  11^  which  is  from  the  pollen  of  Carolima,  a  tree  from  Guiana, 
not  as  a  specimen  of  pollen  found  in  the  atmosphere  of  New  Orleans,  but  as  a  good 
example  of  th<i  capabilities  of  photomicography  in  the  reprerientation  of  objects  of 
this  kind. 

Pollen  is,  of  course,  more  abundant  in  the  spring  of  the  year,  and,  as  with  the  spores 
of  cryptogams,  the  quantity  and  variety  vary  according  to'^latitude  and  local  surround- 
ings.   Miguel  says : 

"In  order  to  give  an  idea  of  the  abundance  of  these  articles,  we  Avill  say  that  in 
April,  May,  and  June  they  arc  to  the  larger  spores  of  the  cryptogams  as  1  is  to  20,  and 
that  it  is  not  nne  to  count  several  thousands  of  them  in  a  single  gathering." 

Beyond  the  effect  attributed  to  the  pollen  of  certain  grasses  in  the  production  of 
the  disease  known  as  hay  asthma  or  summer  catarrh,  I  know  of  no  evidence  going  to 
show  that  the  pollen  suspended  in  the  atmosphere  plays  a  role  in  the  production  of 
disease. 

Sktrch  granules. — The  considerable  number  of  starch  granules  which,  in  common  with 
other  observers,  I  have  found  everywhere  present  in  the  atmosphere,  was  at  first  a  matter 
of  surprise  to  me.  In  my  aspiration  experiments,  whether  made  in  my  laboratory  in 
Havana  or  in  New  Orleans,  in  hospital  wards,  or  in  the  streets,  market  places,  and 
cemeteries  of  the  cities  mentioned,  I  have  rarely  failed  to  find  a  certain  number  of 
starch  granules  in  every  sample  of  dust  obtained'  by  the  passage  of  ten  gallons  of  air 
through  my  aspirator.  When  we  consider  the  abundant  presence  of  starch  granules 
in  the  stems  and  leaves  of  certain  plants,  as  well  as  in  fruits  and  vegetables,  and  the 
fact  that  they  are  set  at  liberty,  but  not  destroyed,  by  the  putrefactive  changes  under 
which  the  cellular  tissue  breaks  down,  their  abundant  presence  in  the  atmosphere  is 
no  longer  surprising.  In  numerous  culture  experiments  conducted  in  my  laboratory 
in  New  Orleans,  in  which  the  pulp  of  various  fruits  and  vegetables  was  kept  under 
observation  for  two  or  three  months  for  the  purpose  of  studying  the  bacteria  and  fungi 
developed  from  air-borne  spores,  I  have  invariably  found  that  the  starch  grains  re- 
mained unchanged  long  after  the  cellular  tissue  which  surrounds  and  incloses  them 
has  yielded  to  putrefactive  processes. 

^'Starch  grains  seem  to  compose  about  the  one-hundredth  part  of  the  organized  pro- 
ductions carried  by  the  winds." 

Alf/ce. — Doubtless  many  of  the  amorphous  particles  of  vegetable  tissue  found  in  the 
atmosphere  are  the  desiccated  fragments  of  confervoid  alg.'e,  but  1  have  not  found  rec- 
ognizable portions  of  the  conferva',  or  specimens  of  the  Dcsmidew.,  or  of  the  Diaioma- 
cew  in  my  researches. 

This  experience  agrees  with  that  of  Miguel,  who,  however,  has  fre(iuently  met  with 
the  cells  of  Clorococcum,  Protococcus,  and  Palmella.  These  genera  are  also  represented 
by  occasional  cells  in  the  air  of  New  Orleans. 

Bacteria  (Schizomi/ceies,  Mif/eli).  E8])ecial  interest  attaches  to  the  question  of  the 
presence  in  the  atmosphere  of  the  minute  algtc  known  under  the  general  name  of  bac- 
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,i.  because  of  tbe  ro/f;  of  tliese  organisms  in  Y)utrefactive  processes,  and  tlio  accumu- 
ariig  evidence  in  favor  of  tlie  "germ  theory"  of  disease. 
My  Observations  accord  with  those  of  Cunningham,  who  says: 

•  •i)istinct  bacteria  can  hardly  ever  be  detected  among  the  constituents  of  atmos- 
[)ht  i  ic  dust,  but  tine  molecules  of  uncertain  nature  are  always  present  in  abundance. 

••  Distinct  bacteria  are  frequently  to  be  found  amongst  the  particles  deposited  from 
rbf  moist  air  of  sewers,  though  almost  entirely  absent  as  constituents  of  common  at- 
uii)-pheric  dust." 

^^'hile  this  is  true  as  regards  the  rods,  toruia  chains,  and  spiral  filaments  so  con- 
stantly met  Avith  in  microscopical  examinations  of  liquids,  yet  there  is  indisputable 
■videuce  that  the  germs  from  which  these  various  forms  of  bacteria  are  developed  are 
constantly  present  and  widely  distributed  in  the  atmosphere.  Many  of  these  germs 
are  of  sufficient  size  to  be  seen  with  high  powers,  but  to  differentiate  them  witS  cer- 
raiuty  from  the  inorganic  granules  and  organic  debris  with  which  they  are  associated 
must  be  a  matter  of  great  difficulty.  Their  x^resence  is,  however,  easily  demonstrated 
liy  culture  experiments  in  which  sterilized  organic  liquids  are  inoculated  by  exposure 
to  the  air,  or  by  adding  to  them  small  quantities  of  dust  collected  by  aspiration  or 
utlitT^ise.    Miguel  says: 

••The  hacillaire  algcu,  Avhich  some  authors  place  in  the  animal  kingdom,  but  which 
\vc  call  vlbrionicus,  are  always  found  in  the  air  in  the  state  of  germs,  visible  by  the  aid 
of  high  powers  when  one  takes  the  x)recaution  to  color  them  yellow  with  iodine." 

In  a  subsequent  paper  (Comptes  rendus,  Acad.  d.  sci.  xci,  1880,  p.  64)  Miguel  claims 
to  have  succeeded  in  counting  the  spores  of  bacteria,  and  asserts  that  while  always 
present  in  the  atmosphere  their  number  is  subject  to  constant  variations. 

••  Very  small  in  winter,  the  number  increases  in  spring,  is  very  high  in  summer  and 
autumn,  then  sinks  rapidly  when  frost  sets  in.  This  law  also  applies  to  spores  of  fungi ; 
bat  while  the  spores  of  molds  are  abundant  in  wet  periods,  the  number  of  aerial  bac- 
teria then  becomes  very  small,  and  it  only  rises  again  in  drought,  when  the  spores  of 
molds  become  rare.  Thus,  to  the  maxima  of  molds  correspond  the  minima  of  bacteria, 
and  reciprocally. 

••In  summer  and  autumn,  at  Paris,  1,000  germs  of  bacteria  arc  frequently  found  in  a 
cubic  meter  of  air.  In  winter  the  number  not  uncommonly  descends  to  four  or  five, 
and  on  some  days  the  dust  from  200  liters  of  air  proves  incapable  of  causing  infection 
of  the  most  alterable  liquids.  In  the  interior  of  houses,  in  the  absence  of  mechanical 
movements  raising  dust  from  the  surface  of  objects,  the  air  is  fertilizing  only  in  a  vol- 
uuie  of  30  to  50  liters.  In  Miguel's  laboratory,  the  dust  of  five  liters  usually  serves 
to  effect  the  alteration  of  neutral  bouillon.  In  the  Paris  sewers,  infection  of  the  same 
liquor  is  produced  by  particles  in  one  liter  of  air. 

'"Miguel  compared  the  number  of  deaths  from  contagious  and  epidemic  diseases  in 
Paris  with  the  number  of  bacteria  in  the  air  during  the  period  from  December,  1879,  to 
June,  1880,  and  established  that  each  recrudescence  of  aerial  bacteria  wasfolloived  at  about 
eight  dans'  interval  by  an  increase  of  the  deaths  in  question.  Unwilling  to  say  positively 
that  this  is  more  than  a  mere  coincidence,  he  projects  further  observations  regarding  it" 
(quoted  from  jour,  of  the  Roy.  Mic.  Soc,  vol.  iii.  No.  5,  (October,  1880,  p.  838). 

While  I  have  no  reason  to  doubt  that  the  more  extended  experience  and  superior 
technical  skill  of  Miguel  may  have  enabled  him  to  give  a  certain  value  to  these  enumera- 
tions of  the  bacterial  germs  present  in  the  atmosphere  of  Paris,  I  must  confess  that  I 
have  not  felt  sufficient  confidence  in  my  own  power  to  differentiate  with  certainty 
veritable  germs  from  pseudo  germs  of  organic  or  inorganic  origin,  to  induce  me  to 
make  a  similar  attempt  in  New  Orleans.  For  me,  the  capacity  to  grow  is  the  only 
certain  test  of  a  living  germ,  and  it  is  by  testing  this  capacity  in  different  media,  and 
at  different  temperatures,  and  in  carefully  studying  the  life-histories  of  the  organisms 
which  develop  from  air-borne  germs  in  different  localities,  at  different  seasons,  and 
under  varied  conditions  as  to  prevalence  of  disease,  that  I  anticipate  the  most  impor- 
tant contributions  to  our  knowledge  of  the  etiology  of  epidemic  diseases. 

Culture  experiniGJits. — I  have  made  during  the  past  two  summers,  both  in  Havana 
and  in  New  Orleans,  a  variety  of  culture  experiments  designed  to  promote  the  develop- 
ment of  the  adult  forms  of  organism  represented  by  living  germs  suspended  in  the 
atmosphere.  For  this  purpose  1  have  used  Cohn's  fluid,  urine,  blood,  animal  and  vege- 
table infusions,  the  pulp  of  various  fruits  and  vegetables,  &c.  I  hav*}  found  a  very 
suitable  culture-fluid,  especially  lor  the  safecharomycetes,  to  be  the  liquor  from  the 
interior  of  an  unripe  cocoanut.  This  liquor  is  preserved  in  a  germ-proof  receptacle — 
the  shell — and,  with  proper  precautions,  may  bo  drawn  iuto  a  purihed  flask,  without 
danger  of  contamination.  Fish-gelatine  solation,  prepared  in  accordance  with  the 
directions  of  Klebs  and  Toramasi,  seems  to  be  a  very  suitable  modicum  for  the  culti- 
vation of  th(5  schizomycetes,  and  in  New  Orleans  I  used  it  extensively  and  quite 
successfully,  so  far  as  the  development  of  a  variety  of  forms  is  concerned.  My  experi- 
nts  have  demonstrated  the  presence  in  the  atmos{)here  of  New  Orleans,  as  elsewhere, 
HU  abundance  of  germs  of  the  common  bacteria  of  putrefaction,  but  they  do  not 

'  cm  worthy  of  b(!ing  recorded  in  detail,  as  no  new  facts  of  value  have  been  brought 


394     ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH. 

to  light.  These  bacteria  are  found  to  differ  in  different  media,  and  also  in  the  _ 
medium,  according  to  the  time  which  has  elapsed  since  the  liquid  was  fertilized 
These  differences  in  form,  in  movement,  in  development.  &c.,  have  led  to  the  estah 
lishment  of  numerous  species,  and  much  confusion  exists,  owing  to  the  differences  o 
opinion  among  naturalists  as  to  the  proper  basis  of  classiti cation,  and  the  value  of  th( 
species  which  have  been  described.  It  is  generally  admitted  that  in  the  present  stat* 
of  science  it  is  impossible  to  make  a  satisfactory  classification  of  these  minute  oro-an 
isms,  of  which  the  life- histories  are  in  great  part  only  imperfectly  known  to  us.  "Fo 
purposes  of  identification  the  classification  of  Cohn  is  probably  the  best  which  ha' 
been  offered  (see  The  Bacteria,  by  Dr.  Antoine  Maguiu,  translated  from  the  FrencI 
by  G.  M.  Sternberg,  Sargeon  U.  S.  A.,  8vo.,  Little,  Brown  &  Co.,  Boston,  1881).  Thi; 
classification  being  based  upon  morphological  considerations  alone,  is  confessedly  artifi 
cial  and  provisional  in  character.  Cohn  is  convinced,  however,  that  the  bacteria  an 
,  divided  into  species  as  distinctly  as  the  other  plants  and  inferior  organisms. 

''This  is  not  the  opinion  of  Hallier,  Hoffmann,  Billroth,  Robin,  Nageli,  and  others 
who  consider  the  various  forms  to  represent  not  so  many  autonomous  species,  bui 
phases  of  development  of  one  or  several  species.  According  to  Billroth,  the  bacterit 
belong  to  a  single  species  of  plants,  the  Coccobactcria  septica,  with  the  exception  of  th( 
Spirillum  and  Spirocliwta.  Robin  also  admits  the  genetic  relation  of  Micrococcus,  Vibrio 
Bacterium,  and  Leptothrix,  bat  considers  them  th(}  distinct  and  successive  phases  in  the 
evolution  of  several  species"  (1.  c.  p.  62). 

Nageli  says,  ''As  much  as  I  am  convinced  that  the  schizomycetes  cannot  be  grouped 
in  accordance  with  their  action  as  ferments  and  their  exterior  forms,  and  thai 
altogether  too  many  species  have  been  distinguished,  so,  on  the  other  hand,  it  seem^ 
to  me  very  improbable  that  all  the  schizomycetes  constitute  a  single  natural  speci(\s.' 
(1.  c.  p.  63). 

My  own  observations  have  not  been  sufficiently  extended  to  entitle  my  opinion  to 
great  weight,  but,  so  far  as  they  go,  they  have  led  me  to  conclusions  similar  to  thosf 
of  Nageli;  and  while  I  adopt  the  classification  of  Cohn  as  being  convenient  for  de- 
scriptive purposes  and  for  identification  of  the  forms  referred  to  by  various  authors, 
I  suspect  that  the  specific  and  generic  distinctions  depended  upon  are,  to  a  great  ex  4 
tent,  artificial,  and  that  the  lower  we  descend  in  the  scale  of  life  the  less  successful 
Avill  be  the  efforts  of  the  systematists  to  classify  organisms,  which  in  nature  are  not 
separated  from  each  other  by  well-defined  lines. 

The  most  common  forms  found  in  my  numerous  culture  experiments  have  been  B. 
termo  and  Bacillus  suUilis  Cohn.  The  former  first  makes  its  appearance  and  after  a 
time  is  supplanted  by  the  latter  as  an  active  agent  in  the  culture-fluid.  A  photo- 
graphic record  of  the  life  history  of  the  bacteria  developed  from  atmospheric  germs 
in  different  media  and  in  different  parts  of  the  country  during  the  absence  and  during 
the  prevalence  of  epidemic  diseases  might  prove  of  great  value  in  the  study  of  ques- 
tions relating  to  etiology,  but  this  is  an  extensive  labor  which  I  have  not  j^et  been 
able  to  undertake,  having  been  engaged  in  other  studies,  to  a  certain  extent  prelimi- 
nary to  this,  which  have  fully  occupied  my  time. 

But  still  more  important,  in  the  light  of  recent  experimental  researches,  is  the 
determination  of  the  question  as  to  whether  pathogenetic  varieties  of  common  and 
harmless  bacteria  may  not  be  produced  by  cultivation  in  special  media  and  under 
special  conditions  as  to  temperature,  &c.  The  strongest  arguments  against  the  hy- 
pothesis that  bacteria  may  play  an  important  role  in  the  production  of  epidemics  are. 
the  absence  of  proof  that  any  unusual  form  makes  its  appearance  simultaneously  with 
the  development  of  an  epidemic,  and  the  fact  that  the  common  forms  are  constantl\  i 
present  in  the  alimentary  canal  of  man,  and  have  frequently  been  injected  into  the 
circulation  of  animals  without  producing  any  serious  result.  If,  however,  it  can  be 
shown  that  bacteria,  usually  harmless,  may  develop  into  pathogenetic  varieties  with- 
out undergoing  any  recognizable  morphological  change,  these  arguments  will  lose  i 
their  force,  and  a  broad  field  for  experimental  inquiry  is  revealed  to  us,  in  which  wo 
may  yet  find  the  answers  to  those  questions  of  etiology  which  have  tlrus  far  eluded  all 
researches.  The  experiments  of  Grawitz  upon  Penicillium;  the  results  obtained  by 
Pasteur  m  producing  a  modified  and  protective  form  of  chicken  cholera  by  cultivating 
in  his  laboratory  the  micrococcus,  which  is  the  active  agent  in  producing  the  disease 
(C.  R.  Ac.  des.  Sci.  XC,  pp.  239,  952,  and  1030) ;  the  intensification  of  the  pathogenic 
properties  of  Micrococcus  septicus,  as  the  result  of  successive  inoculations  from  one 
animal  to  another  (experiments  of  Da  value  and  of  Koch) ;  and  the  recent  experiments 
of  Greenfield  (Proc.  Roy.  Soc,  Vol.  Ill,  No.  5,  p.  838)  and  of  Buchner,  which  seem  to> 
show  that  the  common  Bacillus  subiilis  may  develop  pathogenic  properties  as  the  result 
of  special  conditions  of  cultivation,  and  that  Bacillus  anthracis  may  lose  its  virulence 
after  successive  cultivation  for  a  number  of  generations  in  aqueous  humor,  all  poiufc 
in  the  same  direction,  viz,  to  the  extreme  rnodifiability  of  the  bacteria,  so  far  as  their 
physiological  action  is  concerned,  as  the  result  of  varying  conditions  relating  to  their 
environment. 

A  lik<^  rnodifiability,  as  regards  morphological  and  d(;velopmental  changes,  is  claimed! 


Fig.  I 


Fig.  2. 
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bv  many  natiiralists  for  these,  tlic  lowest  of  living  forms;  and  this  view  is  in  conso- 
nance with  the  theory  of  evolution,  which  is  now  accepted  by  the  leading  thinkers 
and  workers  in  all  branches  of  natural  science. 

CONCLUSIONS. 

1  laro-e  number  of  organisms  of  various  kinds  are  constantly  present  in  the  atmos- 
phere of  Havana  and  of  New  Orleans,  as  elsewhere.  Pollen  grains,  starch  granules, 
and  the  spores  of  cryptogams  are  among  the  most  abundant  of  these  organisms,  ihe 
spores  ofFeniciUuiv:  were  especially  abundant  in  Havana;  and  this  fungus  frequently 
made  its  appearance  in  culture-cells  containing  yellow-fever  blood,  ivlitle  the  hactena 
of  vntrefaclion  u-ere  never  found  in  these  ceUs.  -,    x  • 

'  Fully  developed  bacteria  are  rarely  found  in  the  atmosphere,  but  their  germs  are 
coustaiitlv  present,  as  is  proved  by  culture  experiments. 

The  presence  in  infected  atmos])heres  of  an  unusual  number  of  common  microbes,  or 
of  special  forms  not  found  in  non-infected  atmospheres,  has  not  been  demonstrated. 

But  far  more  extended  researches,  by  trained  experts,  will  be  necessary  before  great 
value  can  be  attached  to  a  negative  result.  A  thorough  knowledge  of  the  common 
organisms  found  in  the  atmosphere  in  difterent  localities,  and  at  ditferent  seasons,  is 
necessarv  to  an  intelligent  study  of  infected  atmospheres.  This  knowledge  can  only 
^  '  obtained  bv  patient  and  protracted  investigations,  which  should  include  culture 

Deriments  desifrned  to  elucidate  the  life-histories  of  organisms  developed  Irom  air- 

ane  spores,  and'^the  influence  of  ditferent  conditions  as  to  medium,  temperature,  &c., 
niion  their  development.  .  +  ■ 

The  possibility  of  the  existence  of  organisms  morphologically  alike  but  dittermg  m 
their  physiological  action  must  be  borne  in  mind  in  investigations  relating  to  the 
etioloo'V  of  disease.  ,  ,         .....  x> 

Recent  experimental  investigations  indicate  that  pathogenetic  varieties  ot  common 
orfrauisms  may,  in  certain  cases,  be  produced  by  cultivation  under  certain  special 
conditions.  It  is  believed  that  progress  in  future  studies  relating  to  the  etiology  ot 
epidemics  will  be  made  rather  by  following  these  indications  than  by  seeking  in 
infected  atmospheres  for  special  forms  peculiar  to  each  specific  disease. 

DESCRIPTION  OF  PLATES. 

Plate  I. 

Fig.  1,  water  aspirator  used  by  Dr.  Sternberg  in  his  researches  in  New  Orleans.  This 
apparatus  consists  of  two  10-gallon  tanks  of  galvanized  iron,  supported  m  a  wooden 
case  The  upper  tank  is  connected  by  rubber  tubing  with  the  metal  box  A  (see  dia- 
gram Fio-  4),  and  being  filled  "with  water  acts  as  an  aspirator  by  simply  turning  the 
faucet  at^the  lower  part  of  the  tank  and  allowing  the  water  to  flow  into  the  receiving 
tank  B.  The  rapidity  of  the  current  of  air  clrawn  through  the  metal  box  A,  and  pro- 
jected against  a  glycerined  slide  for  the  purpose  of  arresting  suspended  particles  is, 
of  course,  regulated  ijy  allowing  a  larger  or  smaller  stream  of  water  to  flow  from  the 

^^SAg^*2°^  copied  from  the  m6moire  of  Klebs  and  Tommasi-Crudeli  (Studi  sulla  natura 
della  malaria,  and  represents  their  ventilatore  d  propulsione,  used  by  them  m  collecting 
atmospheric  organisms  in  their  researches  relating  to  the  etiology  of  the  malarial 
fevers.  In  this  apparatus  the  air  is  propelled  against  the  glycerined  slide  by  a  revolv- 
ing fan  kept  in  motion  by  clock-work,  actuated  by  a  spring  or  weight. 

Fig.  .3  represents  the  Aerosco^je  d  giroueite  used  by  Miguel  m  his  researches  ot  the 
observatory  of  Montsouri,  Paris.  This  is  a  modification  of  the  A6roscope  of  Maddox, 
and  is  the  form  which  has  been  most  largely  used,  and  has,  perhaps,  given  the  best 
results 

Fig  4  shows  the  construction  of  the  metal  box  A,  used  by  me  in  connection  with 
a  water  aspirator.  The  rubber  tube  connected  with  the  aspirator  being  attached  to 
the  outlet  tube  &,  the  air  is  drawn  through  the  tube  a,  and  projected  against  the 
glycerined  slide  c.  The  cover  of  the  box  fits  against  a  shoulder,  and  is  removed  by 
unscrewing  to  get  at  the  glass  slide,  which  rests  upon  a  shelf.  The  tube  a  is  adjusta- 
ble, so  that  its  orifice  may  be  brought  to  the  most  favorable  distance  from  the  glycerined 
surface  of  the  slide.  .  ' 

Fig.  b  is  copied  from  the  report  of  Cunningham  (Microscopic  Examination  ot  the  Air 
of  Calcutta,  Rep.  to  San.  Com.  with  Government  of  India,  1872),  and  represents  organ- 
isms found  in  the  atmosphere  of  Calcutta  during  the  month  of  March,  1872. 

Fig.  6  is  from  my  own  photomicrographs,  made  in  New  Orleans  in  the  spring  of  1880, 
and  represents  common  organisms  obtained  from  the  air  by  aspiration,  and  from  the 
surface  of  glass  slides  exx)Osed  in  various  localities  in  the  city  of  New  Orleans. 

Most  of  the  figures  are  magnified  400  diameters. 
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Plate  11. 

p]<r.  1. — This  pliotomicrograpli  is  from  tlio  pollen  of  Carolinia,  a  tree  from  Guiana. 
The  specimen  was  brought  to  me  by  my  friend,  Dr.  Gustav  Devron,  of  New  Orleans, 
and  the  photograph  is  introduced  to  illustrate  the  fact  that  pollen  is  one  of  the  most 
common  organisms  found  in  the  atmosphere,  and  more  especially  to  show  that  satis- 
factory photographs  may  be  made  of  organisms  of  this  kind.  The  amx)lification  is  200 
diameters. 

Fig.  2  is  from  the  surface  of  a  glass  slide  exposed  in  a  vault  in  Lafayette  Cemetery, 
New  Orleans.  These  oval  spores  are  believed  to  belong  to  a  fungus  of  the  genus  Bo- 
irytis.    Amplification,  400  diameters. 

Fig.  3  is  from  an  aspiration  experiment  made  in  front  of  my  laboratory  in  New 
Orleans,  and  represents  a  mass  of  decompo*ijig  vegetable  tissue  containing  starch 
granules.    X  200  diameters. 

Fig.  4.— From  surface  of  glass  slide  exposed  for  forty-eight  hours  in  military  hospital, 
Havana,  X  400.  These  crystals  are  found  elsewhere,  and  their  presence  in  the  hos- 
pital is  believed  to  liave  no  special  significance. 

Fig.  5.— Crystals  from  surface  of  glass  slide  exposed  for  forty-eight  hours  in  military 
hospital,  Havana.    X  212  diameters.    (See  remarks  on  page  .) 

Pig.  6.— Crystals  from  surface  of  watch-glass  exposed  in  open  air,  Morgan  City,  La., 
1879.    X  300  diameters.    (See  remarks  on  page  .) 

Fig.  7. — Pollen  of  pine  and  spores  of  fungus,  common  in  the  atmosphere  of  New 
Orleans  during  the  spring  months.    X  200  diameters. 

Fig.  8. — Spores  of  Penicillium  glaiimm,  common  everywhere.    X  400  diameters. 

Fig.  9. — Scales  from  body  of  a  mosquito,  common  in  the  atmosphere  of  New  Orleans 
and  elsewhere.    X  200  diameters. 


APPENDIX  I. 

PATHOLOGICAL  HISTOLOGY  OF  YELLOW  FEVER. 

By  J.  J.  Woodward,  Sur<jcon  TJ.  S.  A. 

The  following  remarks  on  the  pathological  histology  of  yellow  fever  were  prepared 
at  the  request  of  the  National  Board  of  Health,  and  submitted  by  Dr.  Woodward  April 
6,  1881. 

Army  Medical  Museum,  Jpt^il  G,  1880. 
Dr.  James  L.  Cabell,  ' 
President  of  the  National  Board  of  Health : 

Dear  Sir  :  November  4,  1879, 1  had  the  honor  to  receive  a  letter  from  the  secretary, 
requesting  me,  in  the  name  of  the  National  Board  of  Health,  to  examine  a  number  of  ^ 
pathological  specimens  from  subjects  dead  of  yellow  fever,  collected  by  the  commis-  ■ 
sion  sent  to  Havana  during  the  previous  summer.  I  was  asked  in  case  the  specimens 
proved  to  be  of  such  character  and  in  such  a  state  of  preservation  as  to  permit  it,  to 
''prepare  a  report  on  the  pathology  of  yellow  fever, "  to  be  published  with  the  reports 
of  the  Havana  commission,  or,  as  an  alternative,  at  least  to  ''indicate  the  direction  in 
which  research  is  most  needed  and  is  most  likely  to  prove  of  value. "  At  a  subsequent 
period  I  received  from  the  secretary  of  the  Board  a  number  of  permanently  mounted 
microscopic  slides  prepared  by  Dr.  J.  Guiteras,  one  of  the  members  of  the  commission, 
from  specimens  collected  at  the  same  time  as  those  sent  me. 

I  replied  to  the  letter  of  November  4  that  I  was  ready  to  comply  with  the  wishes  of 
the  Board  to  the  extent  of  my  power ;  and  accordingly,  since  that  time,  I  have  not 
only  made  a  microscopical  investigation  of  the  pathological  pieces  sent  me,  so  far  as 
their  condition  permitted,  and  examined  with  care  the  mounted  preparations  of  Dr. 
Guiteras,  but  have  studied  the  most  important  recent  contributions  to  the  pathologi- 
cal anatomy  of  this  disease,  in  order  to  acquaint  myself  as  fully  as  possible  with  the 
present  state  of  knowledge  on  the  question  at  issue. 

I  regret  to  say  that  the  pathological  pieces  sent  me  were  not  in  a  condition  for  very 
satisfactory  study,  the  autopsies  having  been  performed  too  long  after  death  (5  to  18 
hours).  We  have  the  testimony  of  a  number  of  trustworthy  observers  that  cadaveric 
changes  occur  much  more  rapidly  after  death  from  yellow  fever  than  after  death  from 
ordinary  non-malignant  acute  diseases,  so  that  the  period  mentioned,  which  in  the 
tropical  climate  of  Havana  during  July  and  August  would  be,  I  should  suppose,  quite 
sufilicicnt  to  impair  the  value  for  refined  histological  researches  of  the  normal  tissues 
of  thoH(;  dead  by  violence,  might  be  expected  to  give  rise  to  still  more  serious  changes 
in  those  dead  of  yellow  fever.    To  this  cause  also,  in  part,  I  attribute  the  circumstance 


f 


ease  appears  to  me  to  be  most  ncecled  and  most  likely  to  prove  of  value. 
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that  I  found  so  many  of  the  permanently  mounted  sections  gave  very  unsatisfactory 
views  of  the  structures  preserved.  .     ^  .    ^^    ^      i    ^  •  4-  + 

Nevertheless,  I  placed  the  pathological  pieces  received  m  the  hands  of  iny  assistant 
Dr  J  C  McConnell,  who  has  prepared  such  sections  as  the  condition  of  the  material 
Permitted;  and  these  I  have  carefully  studied  and  compared  with  those  mounted  by 
Dr.  Giiiteiis.    What  1  have  thus  been  able  to  observe  will  be  related  m  subsequent 

^Tlirpo^'ssibnurtb^  material  placed  at  my  disposal  for  study  might  not  prove 

adequate  for  the  investigations  required  had  evidently  been  considered  by  the  Board 
before  the  letter  of  November  4  was  w^ritten,  for  it  contains  the  otter  ot  additional 
material  if  desired.  While  I  appreciate  the  motives-which  prompted  this  offer,  and 
should  be  unwilling  to  spare  labor  or  pains  on  any  investigation  that  I  believed  would 
Xrd  a  reasonable  chance  of  throwing  light  directly  or  indirectly  on  the  nature  ot 
this  fatal  disease,  I  do  not  see  my  way  clear  to  accept  it,  and  for  the  follo  wing  reasons : 
My  recent  studies  with  regard  to  the  present  state  ot  our  knowledge  of  the  pathologi- 
cal histolocry  of  vellow  fever  have  satisfied  me  abundantly  that  further  researches  in 
connection  with  this  disease  to  be  fruitful  must  be  conducted  on  the  spot.  I  he  struct- 
ural conditions  observed  in  sections  made  from  the  freshest  possible  material  hardened 
secundum  nrtum  by  alcohol  and  other  preservative  fluids,  must  be  compared  with  those 
seen  bv  the  same  observer  in  frozen  sections  and  other  extemporaneous  preparations 
of  perfectlvfi-esh  material,  unmodified  by  hardening  reagents.  Moreover,  since  the 
condition  of  the  diseased  organs  changes  with  the  progress  and  intensity  ot  the  dis- 
ease, and  the  appearances  to  the  naked  eye  as  well  as  the  degree  and  even  the  char- 
actei  of  the  histological  alterations  vary,  the  microscopist  who  is  t^o  investigate  these 
minute  changes  should  either  make  the  autopsies  himself  or  at  least  be  present  at  them, 
to  note  the  macroscopic  appearance  of  the  diseased  parts,  to  select  for  his  own  nse 
the  pieces  most  suitable  to  be  submitted  to  the  action  of  hardening  reagents,  to  place 
them  with  his  own  hands  in  the  appropriate  fluid,  as  well  as  to  make  those  extempora- 
neous microscopical  examinations  which  are  necessary  for  the  interpretation  ot  his 
^  subsequent  work,  and  which  can  only  be  made  in  a  satisfactory  manner  by  the  side  ot 
the  dead  body,  as  the  parts  to  be  examined  are  removed.  The  force  of  these  re- 
marks will,  I  think,  be  appreciated  when  I  come  to  discnss  seriatim  the  discrepant  ac- 
counts of  the  chief  lesions  in  this  disease.  .    .    -.1.^.  ^ 

Frankly,  therefore,  I  have  no  hopes  that  any  important  additions  to  our  present 
k'lowledo-e  will  be  made  by  the  study,  no  matter  how  laborous  or  skillful,  of  tragments 
of  oro-ans  removed  from  the  bodies  of  those  dead  of  yeUow  fever,  and  sent  to  some  tar- 
distant  histologist  for  such  incomplete  investigation  as  alone  can  be  possible  under  such 
circumstances  It  would  be  easy  to  w^aste  a  great  deal  of  precious  time  and  labor  in  this 
direction  with  very  little  fruit.  In  my  opinion  we  shall  have  to  wait  tor  material  prog- 
ress in  this  important  field  until  it  shall  be  possible  for  some  protected  mdiyidual,  thor- 
outrhly  trained  in  the  best  modern  histological  methods,  and  well  acquainted  with  the 
naked-eye  appearances  of  healthy  and  diseased  organs  after  death,  as  well  as  with  the 
normal  and  pathological  histology  of  the  organs  chiefly  concerned  m  this  disease,  to  de- 
vote himself  exclnsivelv,  and  probably  for  a  considerable  time,  to  the  necessary  inves- 
tigations at  some  place  in  which  the  disease  habitually  prevails.  Whoever  undertakes 
this  task  must  be  accustomed  to  the  climate,  or  he  Avill  be  unable  to  work  to  advantage, 
and  he  must  have  had  the  fever,  or  he  will  be  far  more  likely  to  add  another  to  its  vic- 
tims than  to  contribute  anything  to  our  knowledge  of  its  nature.  I  do  not  suppose 
that  such  an  individual  as  is  here  indicated  can  be  found  at  the  present  time,  borne 
suitable  person  will  have  to  be  selected  and  specially  trained  for  this  dehcate  and  ditli- 
cult  work.  This  is  a  field  in  which  liberal  assistance  could  advantageously  be  atioixled 
bv  the  general  government,  for  the  field  of  labor  is  one  which  in  this  country  otters 
little  or  no  pecuniary  reward,  and  yet  will  demand  the  whole  time  of  the  investigator 
for  a  considerable  period.  ^         i  i      ^.^  \ 

lam  not  one  of  those,  if  there  be  anv  such,  who  believe  that  the  whole  pathology  ot 
this  disease  is  embraced  in  its  macroscopic  and  microscopic  pathological  anatomy,  and 
that  if  we  only  push  our  histological  researches  far  enough  we  will  arrive  by  this  road 
at  a  complete  understanding  of  its  nature.  The  anatomical  investigation  is  but  one 
of  those  lines  of  research  which  must  be  conducted  to  a  successful  issue  it  we  ai^e  ever 
to  arrive  at  a  right  understanding  of  this  disease.  It  is,  however,  an  indispensable  one. 
The  various  views  of  the  nature  of  yellow  fever  which  have  hitherto  prevailed  have 
always  been  intimately  connected  with  such  anatomical  knowledge  as  those  who 
have  propounded  them  possessed,  and  more  correct  views  are  not  njely  to  be  attained 
in  the  future  until  our  knowledge  of  the  pathological  anatomy  of  the  disease  is  tar 
more  complete  on  the  histological  side  than  it  is  at  present.  In  view  ot  the  considera- 
tions presented,  I  have  arrived  at  the  conclusion  that  the  utmost  I  can  conscientiously 
undertake  to  do,  in  compliance  with  the  wishes  of  the  Board,  is  to  accept  the  last 
alternative  presented  by  the  letter  of  November  4,  and  endeavor  to  indicate  the  direc- 
tion in  which  future  researches  with  regard  to  the  pathological  histology  ot  tins  dis- 
ease appears  to  me  to  be  most  needed  and  most  likely  to  prove  ot  value. 


398     AOTUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH. 


I  undertake  this  work  with  great  modesty,  since  the  disease  is  one  I  have  never  seen 
but  I  have  endeavored  to  make  myself  acquainted  with  the  best  recent  observations 
and  bring  to  their  consideration  such  general  knowledge  of  pathological  histologv  a 
I  have  acquired  by  studies  which  now  extend  over  more  than  a  quarter  of  a  century 
I  hope  therefore  that  the  suggestions  I  am  about  to  present  may  not  be  without  valu 
to  those  who  may  hereafter  undertake  to  investigate  the  histological  lesions  of  vello-v 
fever.  -  1 

These  suggestions  can  be  most  advantageously  presented  in  connection  with  a  brie' 
statement  of  the  principal  differences  between  the  accounts  of  recent  observers;  foj 
evidently  our  first  step  forward  must  be  to  endeavor  to  ascertain  by  observation  whicl 
of  these  discrepant  statements  is  in  accordance  with  facts,  or,  if  in  any  case  none  o 
them  luUy  represent  the  facts,  to  ascertain  what  these  actually  are.  I  shall  make  n< 
attempt  at  a  complete  analysis  of  the  very  voluminous  recent  literature,  but  only  refe: 
to  what  appear  to  be  the  most  significant  original  observations. 

The  histologist  who  may  undertake  to  study  the  lesions  of  yellow  fever,  will  find  i 
necessary  to  the  interpretation  of  the  conditions  observed  in  the  dead  body  to  mak< 
certain  investigations  during  the  progress  of  the  disease  at  the  bedside  of  the  sick.  ' 

A.— MICROSCOPICAL  INVESTIGATIONS  AT  THE  BEDSIDE  OF  THE  SICK.  1 

These  refer  especially  to  the  blood,  the  black  vomit,  and  the  urine. 

1.  The  hJood.— And,  first,  as  to  the  examination  of  the  blood,  which  has  been  regardec 
by  so  many  physicians  as  the  primary  seat  of  the  specific  changes  produced  by  th€ 
yellow-fever  poison,  or  at  least  as  the  vehicle  by  which  the  poison  is  conveyed  to  the 
nervous  centers  or  other  parts  supposed  to  be  the  first  seat  of  morbid  action.  The 
most  important  discrepancies  between  the  modern  accounts  of  the  pathological  his- 
tology of  the  blood  in  yellow  fever  refer  to  the  condition  of  the  red  and  white  cor-i 
puscles,  and  to  the  alleged  detection  of  low  vegetable  forms,  supposed  to  be  related 
to  the  causation  of  the  disease. 

Can  any  change  be  detected  with  the  microscope  in  the  red  corpuscles  of  yellow-fever  Mood  f 
The  old  observation  of  Bienperthuy  (1844),  who  affirmed  that  even  at  an  early  period 
of  the  disease  ''the  parenchyma  which  serves  as  an  envelope  to  the  globules  was  des- 
troyed," was  long  ago  contradicted  by  that  careful  microscopist  Prof.  Joseph  Leidy 
(1854),*  who  was  unable  to  discover  "the  slightest  indication  of  such  a  process,"  and 
reported  that  in  the  cases  he  examined  with  the  microscope  "  the  corpuscles  were 
found  apparently  unchanged."  Yet  the  opinion  that  in  this  disease  the  red-blood  cor- 
puscles in  some  way  break  up,  and  that  perhaps  the  characteristic  icterus  is  due  to 
the  ''transformation  of  their  hsBmatiue  into  bile  pigment  within  the  circulation,"  has 
continued  to  find  adherents,  as  may  be  seen  by  the  article  of  Haenisch,  in  Ziemssen's 
Cyclopaidia.  Two  of  our  own  countrymen,  Dr.  Joseph  Jones  and  H.  D.  Schmidt,  have 
recorded  observations,  made  in  New  Orleans  during  the  epidemic  of  1878,  which  appeal 
to  lend  some  support  to  this  opinion.  Dr.  Joseph  Jones  observed  that  in  the  blood 
drawn  by  cut  cups  from  yellow  fever  patients,  "the  colored  corpuscles  presented  a 
crenated  appearance,"  due  to  '^irregular  elevations  or  exudations  of  the  surface  of 
the  corpuscles,"  or  "  presented  a  stellate  and  granular  appearance,  as  if  minute  globules' 
were  forming  upon  the  surface  of  the  cell  membrane. "t  ' 

Dr.  H.  D.  Schmidt  carried  his  microscope  with  him  into  the  hospital  ward,  and 
took,  it  would  appear,  many  precautions  in  order  to  observe  the  blood  as  fresh  as  pos- 
sible. He  examined  the  blood  of  fifteen  cases,  and  in  all,  "with  the  exception  of  two, 
the  colored  blood  corpuscles  presented  the  crenated  form."  Dr.  Schmidt  regards  this 
change  as  probably  "retrogressive  in  character,  indicating  a  loss  of  vitality  on  the 
part  of  the  blood  corpuscles,"  and,  qui(e  in  harmony  with  this  view,  he  recognizes 
the  presence  of  "hsemoglobulin  escaped  from  the  blood ^'  in  the  granular  cells  of  "the 
liver  and  some  other  organs,"  and  mentions  that  he  observed  "free  hsemoglobulin^'  in 
one  of  the  specimens  of  blood  he  examined,  although  he  remarks  that  this  "is  a  phe- 
nomenon sometimes  even  met  with  in  the  examination  of  normal  human  blood." 

Dr.  John  Davy  (1847)  long  since  observed  that  when  blood  taken  from  the  body  of 
a  subject  dead  of  yellow  fever  was  examined  under  the  microscope  "  the  corpuscles  I 
were  seen  to  be  corrugated,  as  if  from  incipent  putrefaction  ; "  but  he  did  not  recog- 
nize this  condition  in  blood  taken  from  living  patients,  nor  has  it  attracted  the  at- 
tention, so  far  as  I  know,  of  any  recent  observers  other  than  those  cited  above.  Dep- 
uty Inspector-General  Robert  Lawson,  writing  in  1862  of  the  yellow  fever  of  Jamacia, 
remarks:  "It  seems  still  a  common  belief  that  the  blood  in  yellow  fever  is  in  a  dis- 

*  See  "La  Koche,"  Vol.  I,  p.  171.  To  avoid  repetitions,  I  shall  not,  as  a  rule,  give  references  to  the 
authorities  cited  in  this  paper,  but  will  append  a  list  of  the  several  books  and  essays  referred  to. 

t  it  is  to  be  inferred  that  these  examinations  were  alwaj's  made  in  the  manner  described  in  connec- 
tion with  the  observation  here  cited:  "I  hastened  to  my  laboratory  with  the  blood  of  the  patient, 
which  had  been  received  into  glass-stoppei'ed  bottles,  chemicallv  clean,  and  which  had  never  been 
used  before,  and  submitted  the  blood  to  microscopical  examination.""  See  the  first  essay  of  Dr.  Jones, 
cited  in  the  appended  list,  p.  952. 
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solved  s'ate  ^  *  *  The  blood,  Lowcver,  is  not  dissolved,  but  tlie  globules  remain 
mstiuct  and  well  formed."  In  like  manner,  Dr.  J.  Crevaux,  a  French  naval  surgeon, 
who  has  studied  with  evident  care  the  pathological  histology  of  yellow  fever  during 
the  enidemic  of  1877  in  French  Guiana,  declares  that  he  found  no  sensible  alteration 
of  the  blood  globules.  Less  definitely,  Dr.  M.  A.  Guichet,  a  French  military  surgeon, 
writer  from  examination  made  during  the  Madrid  epidemic  of  1878,  that  he  found  the 
red-blood  globules  little  altered  or  healthy ;  but  these  examinations  appear  to  have 
been  made  after  death.  r..     ,  c  ^.x,  ^ 

Durino-  the  summer  of  1879,  Surgeon  George  M.  Sternberg,  one  of  the  members  ot 
the  Havana  commission  referred  to  at  the  [commencement  of  this  paper,  spread  out 
thin  and  dried,  on  glass  slides,  in  order  to  photograph  them,  ninety-eight  specimens 
of  blood  taken  from  fiftv-one  cases  of  yellow  fever  (mostly  soldiers  m  the  military 
hospital  of  San  Ambrosio),  without,  in  his  opinion,  observing  any  greater  tendency 
to  creuation  than  is  observed  in  normal  blood— an  opinion  which,  I  may  say,  is  sus- 
tained by  the  beautiful  photographs  taken  by  this  gentleman. 

I  cannot,  however,  feel,  after  perusing  the  publications  in  which  the  foregoing  dis- 
crepant statements  are  set  forth,  that  any  one  of  them  is  based  upon  such  exhaustive 
and  thorouo-h  researches  as  to  warrant  us  in  regarding  it  as  final.  On  the  one  hand, 
it  must  be  remembered  that  the  crenation  of  the  red-blood  corpuscles  is  a  ijhenomenon 
that  habitually  ensues  upon  the  withdrawal  of  blood  from  the  healthy  human  body. 
It  occurs  at  a  period  which  varies  in  accordance  with  variations  m  the  method  m 
which  the  specimen  is  treated,  such  as  the  violence  with  which  it  is  handled,  the  de- 
gree of  exposure  to  atmospheric  air,  &c.,  and  which  is  probably  also  modified  by 
variations  in  the  specific  gravity  of  the  serum  as  much  as  by  the  vitality  of  the  blood 
corpuscles.  In  the  present  state  of  our  knowledge  we  must  regard  this  process,  m  any 
case,  as  one  of  the  first  manifestations  of  departing  vitality  in  the  red-blood  corpus- 
cles, and  therefore  it  seems  reasonable  enough  to  suppose  that  in  yellow  fever,  perhaps 
also  in  all  diseases  in  which  observation  shows  that  putrefaction  occurs  unusually 
soon  after  death,  this  change  would  occur  at  an  earlier  period  after  the  withdrawal  of 
the  blood  from  the  body  than  happens  in  normal  blood  ;  and  particularly  that  this 
would  be  the  case  with^blood  drawn  from  malignant  cases  shortly  before  death.  But 
reasonable  enough  as  this  appears,  the  evidence  does  not  satisfy  me  that  it  actually 
happens,  and  further  researches  should,  I  think,  be  made  by  some  one  who  has  first 
found  time  to  study  in  a  more  thorough  manner  than  has  yet  been  done  the  phenomena 
of  the  creuation  of  the  colored  corpuscles  in  healthy  individuals  and  m  other  diseases. 

As  for  the  old  speculation  to  which  Haenisch  has  again  given  voice,  that  the  fatty 
degenerations,  hiemorrhages,  and  other  lesions  of  this  disease  are  due  to  a  previous 
destruction  of  the  red  corpuscles  occurring  on  such  a  scale  as  to  cause  the  blood  "to 
lose  its  capacity  for  nourishing  the  tissues  of  the  body  in  the  normal  way,"  I  have  not 
been  able  to  hear  of  any  observer  who  has  undertaken  to  test  it  by  any  ol  the  recently 
devised  in"-enious  plans  for  estimating  the  number  of  corpuscles  in  a  measured  quan- 
tity of  definitely  diluted  blood  by  actual  count ;  *  and  I  would  specify  this  as  one  of 
the  investigations  which  should  be  undertaken,  for  surely  if  an  actual  breaking  up  of 
the  red  corpuscles  of  the  blood  has  anything  whatever  to  do  with  the  pathology  of 
this  disease,  it  would  be  possible  to  establish  the  fact  of  their  diminished  number,  m 
the  latter  stages  of  the  disease  at  least,  by  an  actual  count. 

Can  any  changes  he  observed  with  the  microscope  in  the  tvhite  corpuscles  of  the  Mood  of  those 
suffering  ivith  yellow  fever?  This  question  does  not  appear  to  have  attracted  attention 
until  quite  recently,  and  even  amojig  the  latest  observers  several,  like  Dr.  H.  D. 
Schmidt,  declare  that  nothing  especially  abnormal  could  be  discovered  by  them  in 
these  elements.  On  the  other  hand,  Dr.  Joseph  Jones  describes  the  colorless  as  well 
as  the  colored  corpuscles  as  presenting  "  a  distinctly  granular  appearance,  wholly  un- 
like the  conditions  of  these  constituents  in  healthy  blood  ; "  and  Surgeon  G.  M.  Stern- 
berg has  observed  in  many  of  the  white  corpuscles  of  yellow-fever  blood  certain  highly 
refractive  granules,  which  he  interprets  as  fat,  and  regards  as  representing  a  fatty 
degeneration  of  these  cells.  Surgeon  Sternberg,  it  is  true,  as  I  myself  have  done,  has 
found  similar  granules  in  the  white-blood  corpuscles  of  healthy  individuals.  But  in 
this  case  the  number  of  granules  in  each  corpuscle  was  small,  and  the  process  was 
absent  from  the  great  majority  of  the  globules,  "while  in  severe  cases  of  yellow  fever 
the  granules  were  abundant,  and  nearly  eveiy  white  corpus(?le  contained  some  of  them." 
These  statements  arc  well  supported  by  Surgeon  Sternberg's  photographs ;  so  that  the 
facts  may  be  regarded  as  established  for  the  cases  observed,  but  further  researches 
appear  to  be  required  to  indicate  the  full  significance  of  this  observation. 

Dr.  J.  Crevaux,  who  does  not  mention  the  conditions  just  described,  testifies  that 
he  found  in  the  blood  of  yellow-fever  patients  a  greater  number  of  fatty  globules  than 

*  For  this  purpose  the  }i6mctom^jtre  of  MM.  Haven  and  iS'achet,  the  hfemacytometer  of  Graves,  or  the 
similar  apparatus  made  by  Zeis  (of  Jena)  may  be' used  ;  only  in  any  case  care  should  be  taken  to  carry 
the  count  far  enough  to  obtain  a  definite  result.  On  this  subject  consult  E.  Abbe,  Ueber  Blutkorper- 
Zahlung,  Sitzunssberichton  der  Jenaischen  Gesellschaft  fiir  Medicin  und  Naturwisseuschaft.  Sitzung 
vom  29  November,  1878. 
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occur  m  the  physiological  condition.  Guichet  makes  a  similar  ohservation,  and  Dr 
Joseph  Jones  has  stated,  on  the  hasis  of  chemical  analysis,  that  there  is  an  increased 
percentage  of  fatty  matters  in  the  blood  of  this  disease.  Shall  we  conclude  fnnii  thi^ 
testimony  a  fatty  degeneracy  of  the  blood ;  and,  if  so,  is  it  peculiar  to  yellow  fever  oi 
does  it  occur  also  in  typhus  and  other  malignant  fevers?  Besides  the  further  investi- 
gation of  these  questions,  inquiries  are  needed  as  to  whether  any  changes  can  he  oh 
served  m  the  structural  details  of  the  protoplasm  of  the  white  corpuscle  in  this  disease  • 
and  also  as  to  whether  in  the  duration  of  their  amcshoid  motion  on  the  warm  stage  oi 
in  other  particulars,  any  noteworthy  alteration  in  their  vital  manifestations  can' he 
observed. 

Can  the  microscope  discover  in  the  Mood  of  yellow  fever  any  low  veqetaUe  forms,  or  other 
bodies  which  may  he  supposed  to  he  related  to  the  materies  morhif  Dr.  Joseph  Jones  and 
Dr.  J.  G.  Richardson  of  Philadelphia,  have  made  observations  that  appear  to  favor  an 
affirmative  answer  to  this  question.  Dr.  Jones  states  that  he  observed  in  the  freshly- 
drawn  blood  of  a  yellow-fever  patient  "minute  oval  bodies  with  a  central  nucleus  " 
similar  m  size  and  appearance  to  those  he  found  in  water  through  which  the  air  ot 
"yellow-fever  rooms"  had  been  passed.  He  also  states  that  he  has  seen  "bacteria 
and  delicate  thread-like  filaments"  in  the  blood  and  urine  of  yellow-fever  patients  and 
similar  ones  in  "the  water  from  yellow-fever  rooms."  At  the  Richmond  meeting  of 
the  American  Public  Health  Association,  in  November,  1878,  Dr.  Richardson  is  reported 
to  have  said  that  he  found  many  dumb-bell-shaped  bacteria  (which  he  ])roposes  to  call 
B.  sanguinis)  in  the  blood  of  yellow-fever  patients  sent  to  him  hermetically  sealed.  On 
the  other  hand,  while  the  presence  of  such  bodies  is  ignored  by  Crevaux,  Guichet  and 
others  who  have  recently  examined  yellow-fever  blood  with  the  microscope,  Dr.  H.  D. 
Schmidt  testifies  that  he  was  unable  to  discover  "a  single  bacterium  or  spore  of  a  fun- 
gus/'although  he  "  honestly  endeavored  to  do  so."  Surgeon  Sternberg  likewise  in 
bis  examination  of  the  blood  of  yellow-fever  patients  at  Havana  in  1879,  entirely  failed 
to  discover  low  vegetable  forms  in  any  freshly-drawn  specimen,  althou  gh  he  states 
that  in  some  (not  all)  of  the  samples  he  preserved  for  a  time  in  culture  cells  "hypo- 
mycetus  fungi,  and  spherical  bacteria  made  their  appearance  after  an  interval  of  from 
one  to  seven  days;"  these  he  believes,  for  reasons  which  appear  conclusive,  to  have 
originated  from  the  accidental  admixture  of  atmospheric  germs.  In  this  condition  the 
question  remains  at  the  present  time.  Certainly  there  is  room  here  for  further  careful 
observation,  and  although  I  confess  that  I  am  not  sanguine  that  it  will  yield  other 
than  negative  results.  I  think  the  subject  ought  not  to  be  neglected  in  future  work. 

2.  The  hlack  vomit.— That  the  black  vomit  owes  its  characteristic  appearance  to 
the  admixture  of  blood  was  long  ago  established  by  the  observations  of  numerous 
microscopists,  who  have  also,  as  is  well  known,  observed  epithelial  cells,  oil  globules, 
and  divers  debris  of  food.  The  chief  interest  at  present  connected  with  the  study  of 
this  excretion  centers  in  the  question,  Can  any  low  vegetable  forms  that  may  possibly 
be  connected  with  the  causation  of  yellow  fever  be  ^discovered  in  the  blade  vomit?  The  ques- 
tion of  ihe  presence  of  low  animal  forms,  raised  by  Rhees  in  1820,  had  already  been 
thoroughly  disposed  of  Avhen  La  Roche  wrote,  and  needs  no  discussion  in  this  place. 

Already,  at  tliat  rime  also,  the  question  of  the  presence  of  characteristic  low  vege- 
table forms  had  been  brought  into  notice,  especially  by  the  descriptions  and  figures  of 
Hassall,  but  as  the  branching  fungus  described  by  this  microscopist  was  found  in  a 
sample  of  black  vomit  examined  some  time  after  its  evacuation,  and  as  similar  forms 
have  not  since  been  observed,  no  importance  can  be  attached  to  it.  Among  recent 
observers,  Dr.  Joseph  Jones  states  that  he  has  found  great  numbers  of  bacteria, 
micrococci,  and  other  low  vegetable  forms  in  black  vomit  examined  immediately  after 
its  ejection.*  Dr.  H.  D.  Schmidt,  on  the  other  hand,  declares  that  the  vegetable  form 
he  most  commonly  found  in  the  recent  vomit  was  "the  so-called  yeast-plant,  or  torula 
cerevisise,"  though  he  adds  that  other  fungi  will  develop  if  the  specimen  is  left  stand- 
ing, "as  these  fungi  get  into  the  stomach  with  the  food  or  the  air  swallowed."  He 
remarks :  ' '  They  have  no  relation  to  the  cause  of  the  disease.  I  still  regret  the  time 
which  I  have  spent  in  their  cultivation,  as  I  might  have  applied  it  to  more  practical 
examinations."  A  significant  remark,  and  yet,  I  suppose,  in  the  present  condition 
of  the  vexed  questions  connected  with  the  germ  theory  of  disease,  it  is  still  desirable 
to  press  inquiries  in  this  direction  also;  but  such  inquiries,  to  be  fruitful,  must  be 
made  by  an  observer  who  is  well  acquainted,  on  the  one  hand,  with  the  botanical 
families  to  which  any  forms  that  may  be  discovered  in  the  black  vomit  belong,  and, 
on  the  other  hand,  with  the  forms  that  normally  occur  abundantly  in  many  parts  of 
the  alimentary  canal,  and  with  the  conditions  that  may  lead  to  their  appearance  in 
the  stomach  also.  Moreover,  in  all  such  inquiries,  we  must  be  careful  to  distinguish 
between  what  is  found  in  the  black  vomit  remaining  in  the  stomach  after  death,  and 

*  "The  black  vomitwas  conveyed  immediately  to  my  laboratory  and  subjc*  t(  d  to  clicmical  and  uiioro- 
scopical  examination.  *  *  *  The  wholo  mass  literally 'swarmed  with  iKicteiia,  micrococci, 
epirillum  undula,  vibro  serpens,  spiroelia.>tc  pliratitis,  spirocbsete  obermeii.  s]»irilluiu  teniie,  micrococci, 
and  delicate  dicbotoina  threads,  and  tlic  thallus  of  a  delicate  fungus,  the  diameter  of  which  did  not 
exceed  one  ten-tliousaudth  of  an  inc  h.  '  S(  <  p.  <)r»:i  of  the  first  paper  of  Dr.  Jon<;s,  cited  in  the  appended 
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first  examined  after  the  autopsy  some  hours  later,  and  that  which  can  be  observed 
iu  the  vomit  ejected  during  the  life  of  The  patient  and  immediately  examined.  The 
importance  of  this  discrimination  is  well  illustrated  by  the  statement  of  Surgeon  Stern- 
b.  rg,  that  the  black  vomit  ejected  during  life  contains  scarcely  any  cylindrical  epithelial 
cells  from  the  gastric  mucous  membrane,  while  that  found  in  the  s'tomach  after  death 
contains  them  in  large  numbers,  an  observation  which  corresponds  perfectly  with 
what  is  known  of  the  occurrence  of  columnar  cells  from  the  intestinal  epithelium  in 
tie  rice-water  discharges  of  cholera. 

The  in'ihp.— Two  questions  of  interest  require  further  microscopical  examination  in 
ci  nuection  with  the  urine  in  yellow  fever.  The  first  is  raised  by  the  statement  of  Dr. 
Joseph  Jones,  already  mentioned,  that  he  has  observed  "  bacteria  and  delicate  thread- 
like filaments"  iu  the  urine  of  yellow-fever  patients,  as  well  as  iu  the  blood  and  in  the 
air  ot  the  sick-rooms.  So  far  as  I  know,  this  statement  is  not  supported  by  the 
observations  of  any  other  credible  observer,  but  it  is  not  on  that  account  to  be  cast 
aside  in  the  present  state  of  our  knowledge  without  iurther  question.  It  seems  desir- 
able that  this  part  of  the  general  question  of  the  imagined  relation  of  yellow  fever  to 
vegetable  germs  pre-existiug  in  the  air  should  also  be  considered  "^by  competent 
observers  in  connection  with  similar  inquiries  with  regard  to  the  blood,  the  vomited 
matters,  the  tissues  of  the  dead  body,  and,  fiuallv,  the  air  itself.  In  connection  with 
such  examinations  of  the  urine,  however,  the  great  rapiditv  with  which  micrococci, 
•bjcteria,  and  penicillium  develop  in  this  fluid  in  hot  weather,  and  particularly  the 
rapidity  with  which  micrococci  and  bacteria  develop  under  such  circumstances  in 
albuminous  urine,  should  be  steadily  borne  in  mind. 

The  second  question  relates  to  the^histological  characters  of  the  ephithelial  cells  and 
tube-casts  found  in  the  urine;  the  morphology  of  the  latter  being  es])ecially  important 
ni  connection  with  the  interpretation  of  the  structural  lesions  of  the  kidneys  found 
alter  death.  Notwithstanding  certain  negative  statements,  the  fact  of  the  frequent 
occurrence  of  tube-casts  in  the  urine  during  the  albuminuria  of  yellow  fever  appears 
to  be  established  by  the  testimony  of  several  competent  observers.  We  need,  how- 
ever, more  definite  details  than  we  yet  possess  with  regard  to  their  characters  and  the 
cn-cumstances  of  their  appearance.  The  most  detailed  information  on  these  heads,  so 
far  as  I  know,  has  been  given  by  Lawson,  who  states  that  about  the  fourth  dav  of  the 
disease  a  copious  deposit  of  pavement  epithelium  from  the  bladder  makes  its 'appear- 
ance in  the  urine.  On  the  fifth  day  this  is  replaced  bv  a  copious  deposit  "  composed 
ol  granular  tube-casts  from  the  kidneys,"  1  to  1.3  thousandths  of  an  inch  in  diameter 
w"th  sometimes  an  admixture  of  the  "solid  transparent  casts  called  waxy."  After  the 
sixth  day  the  casts  found  are  more  and  more  hvaline,  and  if  the  patient  survives  a  few 
di  ys  longer  they  entirely  disappear.  Somewhat  less  detailed  is  the  description  of  the 
casts  observed  m  the  urine  of  some  yellow-fever  patients  at  Louisville,  Ky.,  duriuo- 
the  fall  of  1878,  which  has  been  published  by  Dr.  J.  W.  Holland,  of  that  city:  bu^ 
It  has  the  advantage  of  being  accompanied  by  a  plate  representing  the  appearances 
observed  The  observations  of  Dr.  Holland  closely  correspond  with  those  of  Lawson. 
Un  the  third  day  in  several  cases,  before  the  appearance  of  albumen  in  the  urine 
Jie  loimd  epithelial  cells  from  the  bladder,  and  "  spindle-shaped  cells,  probably  from 
pelvis  ot  kidney  "  The  same  forms  were  also  sparingly  found  at  a  later  period  in  some 
mild  cases  in  which  albuminuria  was  at  jio  time  present.  After  the  fourth  day,  in  se- 
vere ca.ses,  the  urine  became  albuminous,  and  tube-casts  made  their  appearance :  thev 
were  higlily,  moderately,  and  slightly  granular"  and  ''some  have  epithelium  em- 
bedded. The  granular  part  of  these  casts  is  probably  ''made  of  the  disorganized 
cellular  lining"  ot  the  kidney-tubules,  the  clear  portion  of  the  "mucoid  matter  of 
iieale.  Some  of  them  are  from  the  straight,  others  evidently  from  the  convoluted 
portion  ot  the  tubules.  In  a  single  case  only  were  unmistakable  waxy  casts  found. 
.l^^t  ''^ff ','^2  -J     ^  ^^""Y'  observers  whose  descriptions  of  the  tube-casts 

are  at  ail  definite,  or  who  have  attempted  to  connect  their  appearances  and  characters 
wit  1  the  stages  of  the  disease  in  which  they  occur.  It  is  evideiTt  that  there  is  room 
in  this  direction  for  much  further  study,  and  especially  that  the  relations  in  morphol- 
ogy and  composition  )et^yeen  the  casts  seen  in  the  urine  during  life  with  those  found 
m  tne  kidneys  alter  death  should  be  made  the  subject  of  critical  study. 

B.— HISTOLOGICAL  INVESTIGATIONS  OF  DISEASED  TISSUES  AND  ORGANS. 

Under  this  heading  I  shall  discuss  especially  the  lesions  hitherto  discovered  in  the 
nervous  cen.ers,  the  heart  and  blood-vessels,  the  stomach,  the  liver,  and  the  kidneys, 
vpiin  r"'''"^"'' "^^"n'"*-—?^^^  prominence  of  nervous  symptoms  in  certain  forms  of 
Sir  '^^^".^-^  ^^le  speculative  views  of  those  who  suppose  the  yellow-fever 

IJff-nrf"  I""  ""v  "Pon  some  part  of  the  nervous  system,  have  led  to  many  vain 

^flPrrlln    ^Hscovcr  characteristic  lesions  iu  the  cerebro-spinal  axis,  or  the  sympathetic 
^tti.pjj  ja. 

Cerebrospinal          Already  in  the  accounts  of  the  older  dissections  we  read  of  the 
H.  Ex.  8  26 
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occasional  occurrence  of  congestion  and  oedema  of  the  hrain  and  its  membranes,  and 
similar  appearances  liave  been  noted  in  the  spinal  marrow  and  its  membranes,  par- 
ticularly in  their  lower  portion.  Ecchymosed  spots  have  also  been  observed  on  the 
surface  of  these  as  well  as  of  other  internal  organs.  But  none  of  these  appearances 
are  constant,  and  it  has  become  evident  that  histological  research  alone  atltor< Is  any 
promise  of  further  information  in  this  direciion.  Yet  the  histological  investigations 
hitherto  undertaken  have  contributed  very  little  to  our  knowledge;  nor  is  this  sur- 
prising, for  it  is  precisely  in  connection  with  the  nervous  centers  that  our  notions  of 
normal  histology  and  of  the  minute  changes  occurring  in  other  diseases  is  most  imper- 
fect, the  soft  and  delicate  tissues  of  these  organs  presenting  special  difficulties  to  the 
investigator.  Lawson  alone  has  recorded  microscopical  appearances  which  suggest 
the  idea  of  a  commencing  meningitis  in  cases  characterized  by  well-marked  head 
symptoms.  In  such  cases  he  states  that  he  found  "large  exudation  corpuscles"  in  the 
white  matter  ''near  the  surface  of  the  hemispheres,"  and  that  the  nuclei  in  the  walls  of 
the  minute  blood-vessels  were  abnormally  numerous.  On  the  other  hand,  Gama  Lobo, 
who  made,  during  the  Brazilian  epidemic  of  1873-74,  three  autopsies,  in  which  con- 
siderable cerebral  congestion  was  observed,  is  reported  by  Rey  to  have  found  no  other 
morbid  process  than  fatty  degeneration,  involving  especially  the  cerebral  cells  and  the 
walls  of  the  cerebral  capillaries.  Dr.  H.  D.  Schmidt  observed  similar  conditions  at 
New  Orleans  during  the  epidemic  of  1878.  He  relates  that  he  found  fatty  degenera- 
tion of  the  "ganglionic  bodies"  of  the  cortex  cerebri,  and  of  the  nuclei  of  the  walla 
of  the  minute  vessels  ("venules  as  well  as  arterioles")  of  the  pia  mater,  and  of  tho 
cortex  cerebri.  In  many  vessels  the  nuclei  had  disappeared,  leaving  a  numl)er  of  lut 
globules  in  their  places.  At  the  same  time,  otliers  were  met  with  in  which  there  \yas 
an  increase  of  the  protoplasm  surrounding  the  nuclei  in  the  normal  condition,  causing 
a  thickening  of  the  walls  of  the  vessels,  and  giving  rise  "to  minute  aneurisms,  and  a, 
final  rupture  of  the  vessel."  Besides  this  he  observed,  in  almost  all  the  cases  exam- 
ined, an  exudation  of  finely-granular  matter  in  the  subarachnoid  space,  and  lilhng  up 
the  meshes  of  the  ina  mater.* 

So  far  as  I  know,  the  foregoing  are  the  only  structural  lesions  beheved  to  have  been 
observed  by  microscopists  in  the  cerebro-spinal  axis  of  subjects  dead  of  yellow  tever, 
Knowino-  the  difficulties  that  surround  such  investigations,  I  feel  compelled  to  receive 
them  with  a  certain  reserve,  although  certainly  the  fatty  degeneration  described  b; 
Gama  Lobo  and  Schmidt  seems  consistent  enough  Avith  what  we  know  of  the  other 
lesions  in  this  disease.  In  further  investigations  the  true  nature  of  the  appearances 
supposed  to  indicate  the  existence  of  fatty  degeneration  in  the  parts  under  considera- 
tion should  certainly  be  tested  on  perfectly  fresh  specimens  by  the  action  of  suitable 
reao-ents,  such  as  osinic  acid  especially,  and  after  the  appearances  observable  without 
reagents  have  been  carefully  noted.  The  results  thus  obtainable  are  absolutely  neces- 
sary for  the  interpretation  of  the  lesions  observed,  or  supposed  to  be  observed,  m  sec- 
tions of  hardened  portions,  r  •     X-  1 

Amono-  the  pathological  specimens  forwarded  to  me  for  examination  were  several 
pieces  of  spinal  cord;  and  Dr.  McConnell  cut  sections  from  the  lumbar  region  of  the 
two  which  appeared  best  preserved.  In  all  these  sections  I  found  a  peculiar  abnormal 
condition,  which  I  think  necessary  to  mention,  although  I  have  grave  doubts  as  t^ 
whether  it  can  be  regarded  as  a  lesion  produced  by  yellow  fever.  Scattered  througJ 
all  parts  of  the  sections,  but  most  abundant  in  the  white  matter  of  the  cord,  there 
were  considerable  numbers  of  peculiar  rounded  or  oval  bodies,  from  two  to  hve  thou- 
sandths of  an  inch  or  more  in  long  diameter.  They  appeared  under  a  two-thirds 
obiective,  in  the  balsam-mounted  sections,  as  colorless  spaces,  empty,  or  filled  with 
<lelicatelY-granular  contents.  With  a  good  immersion  lens  (one-fourth  to  one-eighth) 
the  granular  character  of  the  masses  was  more  distinctly  seen,  and  some  of  tjem 
appeared  to  be  encapsuled  with  a  layer  of  nucleated  connective  tissue  resembling  con- 
densed or  compressed  neuroglia.  -,    -,.       -r  X  1  +^  ^ffar 

With  reo-ard  to  the  actual  significance  of  these  bodies,  I  am  not  prepared  to  otter 
any  positive  opinion  at  the  present  time.    If  they  are  the  product  of  a  degenerative 
iehange  taking  place  during  life,  the  process  is  certainly  not  peculiar  to  yellov^  fever. 
Thev  appear  to  be  very  like  the  granular  masses  sometimes  found  m  thm  sectiou^ot 
the  brains  of  the  insane,  as  shown  in  some  of  the  microphotographs  reproduced  and 
described  by  Dr.  John  P.  Gray  in  1874.t    Similar  appearances  in  the  spinal  cord  have 
been  figured  by  Dr.  E.  L.  Fox,  in  a  plate  labeled   '  ^^^^1^^?       mI  ?v  !l  m',? ..^^^ 
1  may  add  that  there  are  in  the  microscopical  cabinet  of  the  Army  Medical  ^luso"" 
sections  of  the  brain  of  a  man  dead  of  tetanus,  and  of  the  spinal  coyd  of  a  horse  dea 
of  epidemic  catarrh,  in  which  there  are  numerous  rounded  or  oval  bodies  identical  i 
appearance  with  those  found  in  the  sections  of  cord  from  the  yellow-fever  cascs;jiml 
"*Tu^cler8tand  fiom  the  context  that  all  these  observations  were  made  only  on  preparations  hard- 
ened first  in  bichromate  of  potassa.  T,,w  1874  «  1    T  rpfPT  niTtioularlv 

tJouN  P  GiiAY.    Pathology  cf  insanity,  Amer.  Jour,  of  Insanity,  July,  18/4,  p.  1.    J  relei  parucuicvuj' 
to  Plate  A,  Figs.  1  and  2,  Plnte  C,  Fis-     and  Plato  E,  Fi.tr.  2.  .  .ar-A 

:  E.  L.  Fox.   The  pathological  anatomy  oj  the  nervous  centers,  London,  18/4. 
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the  same  is  true  of  some  sections,  in  the  same  collection,  of  the  spinal  cord  of  an 

^^S^n^in^^^'svJ^^^^  cases  snch  bodies  .a.  these  are  merely 

1  entertain  a  suo  ,  ^    I  pathological  signihcance,  but  am  not 

"^^^J^to^  Z^^^U  to  estabLh  or  disprove  which  would  require 
^  of  Natchez,  claimed  in  1826  the  merit 

n/t  e  -  d^^^^^^  yellow  fever  the  delicate  tissues  involving  the  whole  gan- 

Jnic  s  s^em  of  nerves  weJe  more  or  less  inflamed.    He  asserted  that  he  had  found 
fl  s  condid^^^  cardiac,  pulmonary,  mesenteric,  renal,  and  hepatic  plexuses,  b  i 

^vir  -the  semil^^^^^^^^  oan-lions  and  the  celiac  plexus  were  in  particular  highly 
that     tbe  fj^"«/  Havana,  in  1865,  revived  this  statement,  so  tar  as  the 

S'lH  of  the  so^ar  and  c^Urc  P^^^^^^^  were' concerned,  with  the  additional  remai-k 
fia^he  found  them  softer  than  Aormal,  so  that  when  compressed  between  the  fingers 

'^lW'rss;\1!onTh^^^^^  to  suggest  the  microscopical  examination  of  the  sym- 

^athetfc  cfanolTa  DirSchmidt  reports  that  he  has  made  and  examined  th.n  sections 
ot  some  of  ihese  gan-lia  in  live  ekes.  -The  ganglia  chosen  for  examination  were 
tLse  Tf  the  Srflxus,  especiaJly  the  semilunar,  together  with  the  hrst  thoracic  or 
rauAion  stel^^^^^^^^^^  In  two  cases  he  found  that  the  nuclei  of  the  ganglion-cells  had 
^dla^efre  though  the  nucleoli  were  left  behind";  and  he  thinks  this  was  proba- 
blv  tb?e  tX  tv  deo'eneration.  In  another  case  there  was  an  abnormal  accumulation 
on^tmJnt  in  the  Sa^^^  cells;  in  the  rest  he  detected  nothing  abnorma  .  As  tor 
the  nrute  Wood-v^         althougli  they  were  congested  in  some  cases,  they  were 

^'^DrVVui^ems,  of  the  Havana  commission,  examined  the  semilunar  ganglion  micro- 
scm^Vailv  in  three  cases,  and  reports  that  he  found  cloudy  swelling  of  the  nervous  ele- 
and  that  "connective  tissue  of  new  formation"  was  met  with  to  a  still  greatei 
PTteut  than  in  the  liver  and  kidnevs  of  the  subjects  he  dissected. 

li  LJ^  the  balsam-mounted  preparations  by  this  gentleinan  I  foand  several  carmine- 
Btained  sections  of  the  semilunar  ganglia  of  subjects  dead  o  yellow  fever,  whic  show 
The  structural  details  quite  welL  These  I  have  examined  with  care,  and  critically 
compared  sections  prepared  by  Dr.  McConnell,  at  the  museum,  from  the 

3  inar  ^an-lia  of  human  subjects  dead  of  other  diseases.  This  comparison  has 
tee  I  mc  to  the  opinion  that  the  preparations  of  Dr.  Gaiteras  do  ^ot  really  exhib^^^ 
auv  abnormal  condition.  It  is  well  known  that  the  individual  nerve  cells  of  each 
loUife  o7  he  laiie  svmpathetic  ganglion  are  held  together  by  a  dense  connective 
tissue  which,  indeed,  has  been  described  as  forming  a  separate  capsule  for  each  nei  ve 
cell  In  bals  im-mounted  sections  of  such  lobules,  large  numbers  of  oval  nuclei  belong- 
ing to  this  connective  tissue  can  be  observed;  but  these  ^PPeared  to  be  qinte  as 
numerous  in  the  sections  prepared  at  the  museum  as  m  those  from  the  yellow-fever 
suCcts  Moreover,  the  indistinctness  of  the  nuclei  of  the  ganglion-cells,  mentioned 
bv  Dr  Schn  iclt,  did'not  exist  in  the  prei,arations  of  Dr.  Guiteras  These  nuclei  ap- 
pLrexi  to  me  as  distinct  as  the  nucleoli,  and  both  were  readily  defined  witb  an 
fmmersion  one-fourth,  wherever  the  sections  were  thin  enough  to  give  a  satisfactoiy 

^''I'^T/l/lmrfa/it?  hloocl-vessels.-A  fatty  degeneration  of  the  muscular  fibers  of  the 
heart  was  described  l.y  Professor  Riddell,  f^ew  Orleans,  in  his  accoi^^^^^^^^^^^^ 
scomcal  observations  made  by  him  during  the  epidemic  of  18o3.*    This  condition  nas 
s3  them  been  emphasized  by  several  Tnvestigators  among  whom  i  may  mention 
especiallv  Dr.  Joseph  .Jones  and  Gama  Lobo,  but  others  have  failed  to  recognize  t. 
lSu  declares  that  he  never  saw  an  instance  of  it,  but  he  did  not  regard  the  eondi- 
tion  of  the  cardiac  muscle  as  normal.    He  found  the  fibers  pa  e,  ^?th  indis  ii^ct  t^^^^^^ 
verse  strife,  and  an  abnormal  disposition  to  separate  longitudinally  into  their  compo- 
nent fibril!  e;  there  was  also  a  certain  haziness  or  loss  of  definition  in  outlme,  afiect- 
?ng loth  the'fibers  and  the  blood-vessels  between  them  and  he  thought  he  reco^^^^^^^ 
the  presence  of  an  exudation  in  the  cardiac  tissue  similar  to  that  he  believed  t^o  exist 
in  the  kidneys,  liver,  and  brain.    J.  Crevaux  in  41  autopsies,  made  very  s^o^  after 
death,  found  the  heart  quite  firm  in  39.    Four  of  these  cases  he  examined  micr^^^^ 
icallv  but  sought  in  vain  for  any  traces  of  fatty  degeneration;      .^^^^  f 
transverse  stri^  were  perfectly  distinct.    In  like  manner  Dr.  J.  ^mteras  was  unable 
to  discover  this  lesion  in  any  of  the  autopsies  he  made  at  Havana.    He  the  heart 

normal  in  consistency  and  color,  its  striations  always  distinct,  and  only  m  some  ot  tbe 
fibers  were  a  few  fatty  granules  seen  in  the  neighborhood  of  the  nuclei.  I  ^^^^ ^^maik 
that  the  striations  of  the  cardiac  muscular  fibers  are  very  plainly  seen  on  several  of 
the  balsam-mounted  preparations  made  by  this  gentleman  and  that  none  ot  tliem 
exhibit  auv  appearances  which  can  be  interpreted  as  due  to  fatty  degeneration.  1  his 
lesion,  therefore,  cannot  be  regarded  as  by  any  means  constantly  present  m  yellow 
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fever,  but  this  by  no  means  proves  that  it  does  not  occur  in  certain  cases,  perhaps  iu 
certain  groups  of  cases;  only  the  unskilled  observer  must  be  careful  not  to  mistake 
for  it  the  granular  appearance  produced  by  cardiac  changes,  and  must  bear  in  nnnd 
that  the  transverse  striationsof  the  cardiac  fibers  are  normally  less  distinct  than  those 
of  the  voluntary  muscles,  as  well  as  the  circumstance  observed  by  KoUiker,  that  small 
fat  granules  in  the  vicinity  of  the  nuclei  are  habitually  found  in  the  cardiac  fibers 
after  death. ^ 

Certain  lesions  are  also  said  to  have  been  recognized  with  the  microscope  in  the 
minute  blood-vessels.  It  is  well  known  that  one  of  the  characteristic  features  of  this 
disease  is  the  marked  tendency  to  hsemorrhages.  Besides  external  haimorrhages.  such 
as  black  vomit,  bloody  sputa,  bloody  urine.  &c.,  internal  hajmorrhages  are  of  frequeut 
occurrence.-  They  are  found  in  the  forui  of  apoplectic  infarctions  ot  the  lungs,  the  in- 
termuscular connective  tissue,  &c. ;  but  still  more  frequently  as  minute  hiPiuorrhagic 
spots,  resembling  petechise  or  eccliymoses  on  the  surface  of  various  internal  organs, 
or  scattered  through  their  parenchyma.  It  seems  to  be  pretty  clear  that  the  appear- 
ances last  mentioned,  as  well  as  the  others,  are  due  to  actual  hjjcmorrhages,  and  not 
merely  to  a  transudation  of  the  coloring  matter  of  the  blood;  but  the  nature  of  the 
abuornial  condition  of  the  vascular  wall  that  favors  these  hajmorrhages  is  by  no  means 
established.  The  statement  ot  Lawson  that  in  various  other  organs,  as  well  as  the 
brain,  the  nuclei  of  the  walls  ot  the  minute  blood-vessels  are  abnormally  numerous  has 
not  been  supjoorted  by  subsequent  observers.  More  probable  appear  the  accounts  of 
those  who,  like  Crevaux,  Gama  Lobo,  and  Schmidt,  believe  they  have  observed  a 
fatty  degeneration  of  the  walls  of  the  capillaries  and  small  vessels  of  this  or  that  organ. 
This  view  agrees  with  the  general  belief  in  a  tendency  to  fatty  degeneration  in  various 
other  organs,  especially  the  heart;  but  the  accouut^s  referred  to  are  by  no  means  so 
complete  that  they  can  be  regarded  as  settling  the  question,  so  that  further  researches 
are  desirable. 

3.  The  stoma cli.— The  stomach  of  subjects  dead  of  yellow  fever  usually  contains  a 
greater  or  less  amount  of  black  vomit,  and  the  microscopical  examination  of  this  fiuid 
is  the  more  important  because  the  columnar  epithelium  of  the  gastric  mucous  mem- 
brane desquamates  so  soon  after  death  that  in  most  cases  the  condition  of  its  elements 
can  only  be  observed  by  examining  the  Uuid  contents  of  the  organ.  Although  it  has 
been  stated  that  occasionally  the  mucous  surface  of  the  stomach  presents  no  abnormal 
appearance,  or  is  even  paler  than  natural,  yet  in  the  great  majority  of  yellow-fever 
cases  it  is  more  or  less  congested,  olteu  intensely  so;  ecchymotic  spots  are  frequently 
observed  on  its  surface,  occasionally  hiemorrhagic  erosions,  and  even  it  is  said  ulcera- 
tions. The  nature  of  the  process  giving  rise  to  these  appearances  has  been  the  subject 
of  some  discussion.  The  most  generally  accepted  view,  based  in  part  upon  what  is 
seen  by  the  unaided  eye,  in  part  upon  the  symptoms  of  the  disease,  is  that  we  have  here 
to  do  with  an  acute  gastric  catarrh  of  variable  intensity ;  but  the  correctness  of  this  view 
is  by  no  means  so  fully  supported  by  exact  histological  observations  as  could  be  desired. 
Indeed,  several  of  the  most  recent  investigations  appear  to  be  opposed  to  this  view. 
Among  these  may  be  mentioned  those  of  J.  Crevaux,  accordirg  to  whom  the  most  im- 
portant lesion  is  a  fatty  degeneration  of  the  cells  that  line  the  gastric  glands  and  of 
the  capillaries  of  the  mucous  membrane.  By  the  latter  lesiou  he  explains  the  hs&m- 
orrhage  that  gives  the  black  vomit  its  character. 

The  appearances  observed  by  Dr.  Schmidt  are  interpreted  by  him  as  representing 
simply  a  venous  congestion,  the  consequence  of  previous  disturbance  in  the  circula- 
tion of  the  liver.  He  has  given  some  interesting  details  with  regard  to  this  conges- 
tion. It  is  well  known  that  the  mucous  membrane  of  the  stomach  is  the  seat  of  a  fine 
capillary  network,  the  meshes  of  which  surround  each  of  the  several  gland-tubes. 
These  empty  into  a  fine  plexus  of  venules  situated  near  the  surface  of  the  mucous  mem- 
brane, just  beneath  its  epithelium.  From  this  plexus,  at  intervals,  rather  larger  veins 
originate  which  descend  perpendicularly  between  the  gastric  glands  to  join  the  plexus 
of  still  larger  vessels  in  the  submucosa.'t  Now,  according  to  Dr.  Schmidt,  the  conges- 
tion of  the  gastric  mucous  membrane  is  seated  in  the  superficial  venous  plexus;  it  is 
not  uniformly  diffused,  but  exhibits  numerous  small  red  centers  or  spots  corresponding 
to  little  territories  immediately  around  the  places  at  which  the  small  veins  just  men- 
tioned descend  perpendicularly  through  the  nnicous  membrane.  The  centers  of  con- 
gestion he  regards  as  undoubtedly  the  spots  from  v^^hich  ''the  haemorrhages  known  as 
black  vomit  proceed."  He  mentions  further  that  he  observed  free  htemoglobulin  iu 
the  '  epithelial  and  glandular  cells"  surrounding  the  congested  venous  radicles.  Dr. 
J.  Guiteras  declares  as  the  result  of  his  observations  that  "the  stomach  presents  no 
evidences  of  inflammation.  The  protoplasm  of  the  epithelial  cells  is  normal,  and  the 
nuclei  quite  distinct."  Having  made  his  autopsies  so  long  after  death,  he  not  unnatur- 
;ally  coni]  >lai  ns  1  hat  he  found  in  most  of  his  preparations  that  "the  tops  of  the  ridges  be- 
tween tlic  gastric  follicles  are  removed  by  post-mortem  digestion."  In  some  of  them, 
however,  these  ridges  remained,  and  then  he  detected  iu  them  small  hiemorrhagic  iu- 

*A  Kiilliker — A  Manual  of  Human  Microscopic  Anatomy,  London,  1860,  p.  478. 

1  See  C.  TOLUT  iu  Stiuckeu's  Manual  of  Histology,  Amor.' Ed.,  New  York,  1872,  p.  403. 
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rctions  close  xmder  the  free  surface  of  the  mucous  membrane.  Dr.  T.  E.  Satterth- 
Tvaite  hoAvever,  who  exhibited  last  October  to  the  New  York  Pathological  Society  a 
number  of  microscopic  slides  from  a  woman  who  died  of  yellow  fever  at  the  Presby- 
terian hospital,  July  29, 1879,  is  reported  to  have  observed  in  the  stomach-sections  ap- 
pearances corresponding  in  some  particulars  to  those  that  occur  in  gastric  catarrh: 
'^The  epithelia  of  the  mucous  and  peptic  glands  were  thought  to  be  abnormally  gran- 
ular. At  the  mouth  of  the  follicles  the  epithelium  was  frequently  wanting,  and  m 
them  were  seen  in  places  lymphoid  corpuscles.  There  was  neither  congestion  of  the 
stomach  nor  extravasation  of  blood.    The  connective  tissue  seemed  increased  m 

amount."  -r^  i  ^ 

From  an  examination  of  the  sections  mounted  by  Dr.  Guiteras,  and  ot  those  pre- 
pared from  the  fragments  of  stomach  received  at  the  Museum,  I  can  fully  corroborate 
the  statement  of  that  gentleman  that  all  these  specimens  had  suffered  more  or  less 
from  post-mortem  changes.  The  distribution  of  the  venous  congestion,  so  far  as  it 
could  be  made  out,  corre'sponded  closely  to  the  description  given  by  Dr.  Schmidt.  If 
snch  changes  as  fattv  degeneration  of  the  capillaries  of  the  mncons  membrane  or 
of  the  cells  lining  the  tubular  glands  had  existed,  they  were  no  longer  recogniza- 
able,  and,  except  m  two  particulars,  the  sections  did  not  appear  to  differ  from  those 
cut  from  normal  stcwnachs  in  which  post-mortem  changes  have  fairly  set  in.  The  tirst 
was  the  characteristic  congestion,  the  second  was  the  presence  in  some  of  the  sections 
of  a  number  of  elements  resembling  wandering  white-blood  corpuscles.  The  latter 
were  seen  in  the  vicinity  of  some  of  the  veins  descending  perpendicnlarly  throngh 
the  mucous  membrane,  and  group-wise  in  other  places,  especially  toward  the  bases  of 
the  tubular  glands.  These  observations  are,  of  course,  entirely  inadequate  to  deter- 
mine the  frequency  and  significance  of  the  lesion  jnst  named;  and  it  may  be  added 
that  none  of  the  researches  hitherto  reported  deal  satisfactorily  with  the  question  of 
the  changes  occurring  in  the  gastric  mucous  membrane,  except  so  far  as  .  concerns  the 
anatomical  relations  of  the  congestion  that  determines  the  gastric  hiemorrhage,  so  that 
the  whole  subject  of  the  histological  conditions  of  the  mucous  membrane  itself  re- 
xuires  further  investigation, 

4.  The  ?irer.— Since  the  publication  of  the  observ^atious  of  our  fellow-countrymen, 
Drs.  Alonzo  Clark,  T.  H.  Bache,  and  Joseph  Leidy,*  the  hepatic  lesion  in  yellow  fever 
has  been  most  generally  regarded  as  essentially  a  fatty  degeneration  of  the  organ. 
Dr.  Leidv  compared  the' condition  of  the  hepatic  cells  to  that  observed  in  the  fatty 
livers  ofVlrunkards  and  consumptives.  They  "  were  unaltered  in  form  and  strncture 
from  the  normal  condition ;  but  they  differed  in  having  deposited  in  their  interior  a 
variable  amount  of  oil  globules,  frequently  entirely  obscuring  the  nucleus,  which,  how- 
ever, was  rendered  readily  visible  on  the  application  of  acetic  acid.  The  oil  globules 
varied  in  size  from  a  small  grannie  to  the  one-half  the  diameter  of  the  containing  cells, 
and  many  of  those  observed  loose  in  the  field  of  the  microscope,  which  had  escaped  from 
lacerated  cells,  ran  together  and  formed  drops  larger  than  the  cells."  Those  subse- 
quent observers  who  have  not  contented  themselves  merely  with  recognizing  this  con- 
dition may  be  divided  into  two  groups :  The  first  have  endeavored  to  make  out  the 
preliminary  morbid  processes  that  precede  the  fatty  metamorphosis;  while  the  second 
have  thought  they  observed  in  the  advanced  stages  of  the  disease  certain  additional 
characteristic  changes. 

That  the  fatty  degeneration  of  the  liver  is  a  lesion  developed  after  the  commence- 
ment of  the  disease  seems  to  be  pretty  well  established,  as  is  also  the  circumstance 
that  the  degree  to  which  it  is  present  at  any  given  stage  of  the  fever  varies  in  different 
individuals  and  different  epidemics.  The  livers  studied  by  Dr.  Leidy  were  described 
by  him  as  varying  in  color  from  a  "yellow  clay-like  hue  to  a  brownish-orange;  "  but 
other  equally  "careful  observers  have'described  yellow-fever  livers  as  brown,  chocolate 
color,  or  the  color  of  caf6  au  lait,  and  between  these  hues  and  the  brighter  yellows 
various  intermediate  tints  have  been  noticed.  In  yet  other  cases  th(i  liver  has  been 
found  purple,  livid,  or  engorged  with  blood;  and  the  assertion  of  some  of  the  older 
observers  that  it  may  even  exhibit  no  recognizable  deviation  from  its  normal  color  and 
texture  has  been  repeated  from  time  to  time  to  the  present  day.t  It  may,  perhaps,  be 
doubted  whether  these  apparently  normal  livers  would  have  sustained  the  test  of  care- 
ful histological  examination,  but  the  occasional  occurrence  of  a  highly  congested  state 
of  the  organ  is  supported  by  some  of  the  most  recent  anatomical  investigations.  Thus, 
J.  Crevaux.  during  the  epidemic  of  1877  in  French  Guiana,  found,  particularly  in  cases 
that  died  very  early,  manifest  congestion  of  the  x)arenchyma  of  the  liver,  accompanied 
by  ecchymotic  spots  on  its  surface.  Microscopical  examination  showed  that  this  con- 
gestion "had  its  seat  in  the  interlobular  (portal)  veins,  andnot,  as  in  the  so-called  "nut- 
meg liver,"  in  the  intralobular  (hepatic)  veins.  When  death  took  place  later  in  the 
disease,  however,  he  always  found  the  liver  more  or  le«s  yellowish,  and  then  its  pa- 
renchyma exhibited  under  the  microscope  a  corresponding  degree  of  fatty  degenera- 

*  La  Rochk,  VoII.  ,  p.  404. 

tThus,  for  example,  Carl  Heinemann  remarks,  "In  gar  iiicht  wenlfieB  Fallen  die  Leber  yollkommen 
frei  von  Veranderuugen  angetroffen  -wird."   See  p.  171  of  his  essay,  cited  at  the  close  of  this  paper. 
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tion.  He  concluded,  therefore,  tliat  in  the  ordinary  course  of  yellow  fever  a  stage  of 
cono-estion  precedes  the  fatty  degeneration  of  the  organ. 

This  view,  which  has  been  accepted  by  Berenger-F(5raud  and  other  subsequent 
writers,  is  supported  by  some  of  the  observations  of  Dr,  H.  D.  Schmidt,  who  states 
that  in  epidemics  previous  to  that  of  1878  he  has  sometimes  observed  parts  ot  the 
liver  congested,  while  other  parts  were  fatty,  and  others  even  normal.  The  conges- 
tion was  usually  confined  to  the  iuterlobular  vessels,  but  he  observed  the  ^'nutmeg" 
coudition  also  in  a  limited  number  of  cases.  In  the  autopsies  he  made  during  1878, 
hovvcyer,  he  invariably  found  the  whole  liver  fatty,  and  usually  in  a  high  degree.  Dr. 
Schmidt,  however,  describes  certain  particulars  iu  which  the  yellow-fever  liver  differs 
from  the  common  fatty  liver.  Although  he  made  his  autopsies  quite  soon  after  death 
(three-(|uarters  of  an  hour  to  three  or  lour  hours),  he  noticed  that  the  hepatic  cells 
were  stained  by  carmine  and  other  coloring  matters  with  difficulty,  and  this  ho  attrib- 
utes to  a  "commencing  degeneration  of  their  protoplasm";  moreover,  he  stntes  that 
he  recognized  the  presen  c  of  extravasated  hjeuioglobuiin,  with  or  without  associated 
bile-pigment,  iu  the  hepatic  cells,  "in  the  vicinity  of  the  ultimate  branches  of  the 
blood-vessels"  of  the  organ. 

Other  observeis,  both  earlier  and  later  than  he,  have  believed  they  detected  with 
the  microscope  something  more  iliau  mere  fatty  degeueration  in  the  yellow-fever 
liver.  Unfortunately,  however,  the  testimony  in  this  direction  is  by  no  means  har- 
monious. Lawson,  who  recognized  fatty  degeneration  of  the  liver  in  a  part  at  least  of 
his  cases,  held  (1862)  that  there  is  in  yellow  fever  au  active  exudation  into  the  paren- 
chyma of  the  organ,  embracing  the  minute  bile-ducts,  and  closing  them  to  the  passage 
ot  the  bile.  He  also  found  the  interlobular  connective  tissue  abundant,  opaline,  aud 
containing  more  or  less  exudation  and  granular  matter,  while  the  minute  arteries  and 
veins  "  were  coveied  with  closely-set  nuclei  and  granules."  With  this  account  may 
be  compared  the  brief  description  by  Bonnet  (])ublished  in  the  work  of  B6reuger-F^- 
raud)  of  two  microscopic  sections  of  the  liver  of  a  i>atient  who  died  of  yellow  fever 
during  the  epidemic  of  1877  in  French  Guiana.  They  are  said  to  have  exhibited  thick- 
ening and  slight  sclerosis  of  the  perivascular  connective  tissue,  while  cloudy  swelling 
(tum6faction  trouble)  was  uniformly  associated  with  the  fatty  degeneration  of  the 
cells  of  the  hepatic  lobules.  Still  more  marked  were  the  lesions  in  the  interlobular 
spaces  observed  by  Lebredo  in  two  livers  sent  m  alcohol  from  Havana  to  Paris  during 
the  year  1877.  Besides  a  fatty  degeueration  of  1  he  parenchyma  of  the  hepatic  lobules, 
iu  which  the  capillaries  were  collapsed,  aud  coufainod  almost  no  blood,  he  found  un- 
mistakable evidences  of  the  form  of  cirrhosis  described  by  Charcot  and  Gombault 
under  the  designation  of  cirrhose  en  Hots.*  He  prudently  regarded  this  cirrhosis  as 
an  ancient  process,  long  antedating  the  fever ;  but  conjectured  that  certain  groups  of 
leucocytes  observed  in  the  liypertrophied  interlobular  connective  tissues,  especially 
around  the  biliary  canals,  were  evidences  of  an  acute  process  occurring  duiing  the 
fever.  In  the  case  reported  by  Dr.  T.  E.  Satterthwaite  somewhat  similar  lesions  were 
observed.  Many  of  the  liver  cells  were  in  an  advanced  stage  of  fatty  degeneration, 
while  others  were  more  granular  than  normal,  and  it  was  with  difficulty  that  any 
nucleus  could  be  recognized.  "  There  was  also  a  marked  increase  in  the  connective 
tissues  of  the  organ,  and  in  places  the  separate  cells  were  surrounded  by  new  formed 
connective  tissues,  as  has  been  observed  in  syphilitic  cirrhosis.  Dr.  J.  Guiteras,  of  the 
Havana  commission,  found  one  of  the  livers  heexamined  affected  with  cirrhosis,  which, 
however,  he  regarded  as  a  pre-existing  chronic  process,  holding  that  the  lesion  char- 
acteristic of  the  yellow-fever  liver  is  "the  so-called  parenchymatous  inflammation  of 
Virchow.  The  hepatic  cells  are  in  a  condition  of  cloudy  swelling."  At  times,  how- 
ever, they  show  "evidences  of  fatty  degeneration  and  pigmentary  intiltration."  Cer- 
tain modifications  in  the  connective  tissue  of  the  organ  accompanied  these  changes ; 
he  thought  it  swollen,  and  that  it  p^^esented  some  embryonal  cells. 

By  yet  another  group  of  observers  the  hepatic  lesion  in  this  disease  has  been  regarded 
as  similar  to  that  which  characterizes  acute  yellow  atrophy  of  t  he  liver,  or  ev^en  as 
identitical  with  it.  This  view  was  especially  insisted  on  by  Liebermeister  iu  his  essay 
on  i)arencliymatou8  degeneration  of  the  liver,  although  he  admitted  that  it  was  by  no 
means  established  by  adequate  microscopical  observation.  These  Adolfs  Schmidtlein 
has  attemY)ted  to  supply  from  studies  made  in  18(35  at  Vera  Cruz.  He  states  that  he 
found  the  hepatic  cells  quite  destroyed,  and,  in  this  and  other  particulars  declares  that 
the  histological  changes  observed  fully  corresiDouded  with  those  described  by  Lieber- 
meister as  occurring  in  acute  yellow  atrophy.  With  this  statement  maybe  associated 
the  observations  recently  reported  by  Guichet.  This  military  suigeon  brought; 
back  from  Madrid,  in  1878,  pieces  of  two  yellow-fever  livers,  which  were  investigated 
by  M.  Sabourin  in  the  laboratory  of  Professor  Charcot.!    M.  Sabourin  reports' that 

'  Chakcot  et  Gomuault.  Contributions  I'etudo  anatimique  des  defferentes  foimes  de  la  cirrhose 
du  foie.    Arcliives  do  Pbysiologie,  1876,  p.  453. 

t  A  piece  fr  om  a  third  liver  was  presented  for  examination  to  the  laboratory  of  Yulpian.  Patty  de- 
fffneiation  was  recoijnized,  but  the  piece  was  in  such  a  state  of  cadaveric  alteration  that  the  ou^jh 
investigation  was  impossible. 
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ie  found  the  hepatic  cells  affected  by  two  inM^^^^^^^^ 

eration..  2  I'-^^f  "'^"♦^  J™,  ^""i^f;^^^^^^^  beTn.  '  LSry  to  H)  he  describe  a? 
■"¥1™  of  ?;i°r«  cited  have  recognized,  in  'f^^'^^^ '^^t^^ 

lu  the  balsam- mounted  specimens,  it  is  true  tiiat  tlie  l*^' ^fj*^'' i"''  .    „^  ^^^^  ^he 

by  tbe  previous  action  of  alcohol  and  benzole,  was  no  longer  ^i^^J'/,^^^'"^^^^^^ 

a  in  'from  the  central  venous  radicleto  the  periphery  ot  the  obule  was  f  «f  ^s  cl^^^^^^^ 

di  plaved  as  usual,and  the  preparations  exhibited  through^^^^^^ 

closely  resembling  the  familiar  alterations  of  3^cipient putrefaction  ,  mo^^ 

sPfHorm  were  found  to  be  verv  difficult  to  stam  with  carmine,  and  m  some  ot  tnem  no 

'^:^:ZnT^l^.i  could  be  obtained  in 

responding  with  the  ordinary  putrefactive  processes.    I  ^'^f  ^.ly  veiit^e  ^J^^^^^ 

prepared  by  Dr.  Gniteras  his  statement  that  one  ol   he  hveis  he    f^i +n  fV^nnd 

Kt  ed  by'^chroni*.  cirrhosis,  and  among  the  pieces  ot  ^^^f.  [^[|Xr  dtrer  In  bo^h 

nno  fi  nm  another  case  that  exhib  ted  the  same  lesion  m  a  still  hig tier  degree.  uotu 

?£:se  "e's'thrcc^^^^^^  hepatic  parenchyma  presented  conditions 

those  just  described,  and  in  a<ldition  to  this,      bodi  an  abui  da^^^ 

resembling  leucocytes  was  observed,  not  merely  iii  ^1^V\  »  ps  E^^^^^ 

ular  connective  tissue,  but  also  in  the  parenchyma  of  ^^^^^^o^.^^'^'l-  1  ^ 

two  livers  however,  1  was  quite  unable  to  recognize  any  pathological  condition  ot  tne 

!nt"ruS;r  connective  tiss^le,  or  of  the  vessels  and  bile 

no-  infiltration  of  cells  resembling  leucocytes  either  here  or  tl^^s  h^^^^t  c  P'^^^^^^^^;  ; 
nor  did  I  succeed  in  discovering  low  veget^ul^le  hlrm^^blood^^^^ 

*ThiB  descrintion^losely  resembles  that  of  acute  yellow  atrophy  of  the  liver  by  Cornell  and  Ra.n- 
MJLH.—Manvel  d  Hintologie  Fathologique,  3""  paitie,  Pans,  l«7b,  p. 
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of  any  of  the  sections.  Evidently  these  observations  are  qnite  insnfificient  to  solve 
the  vexed  qnestions  relating  to  the  hepatic  lesions  in  yellow  fever.  Accoidin<»-  to  a 
memorandum  transmitted  with  the  specimens,  Ihe  patients  from  whom  they  we!re  de- 
rived all  died  on  the  iourth,  fifth  or  sixth  day  of  the  disease.  *  No  written  memorandum 
of  the  appearances  of  the  livers  was  lurnished,  but  I  was  told  verbally  by  Surgeon  Stern- 
burg  that  they  all  presented  the  cofe-au-laii  color.  Marked  latty  degeneratjon  had 
occurred  in  them  all,  and  they  therefore  throw  no  light  on  the  morbid  conditions  that 
antedate  this  change.  On  the  other  hand,  the  extent  to  which  the  fatty  degeneration 
had  advanced  in  these  livers  affords  evidently  no  indication  with  regard  to  the  ])os- 
sible  degree  of  the  process  in  the  livers  of  more  protracted  or  more  malignant  cases. 

As  lor  the  important  questions  relating  to  the  associated  lesions  by  whicli  the  yel- 
low-fever hver  i)robably  differs  from  the  ordinary  fatty  liver,  I  do  not  believe  they 
could  be  solved  merely  by  the  study  of  sections  made  from  pieces  hardened  in  alcohol 
or  other  preservative  fluids,  even  if  the  autopsies  that  furnished  the  specimens  were 
made  immediately  after  death.  Is  the  yellow  color  of  the  protoplasm  ^f  the  hepatic 
cells  due  to  biliary  coloring  matter,  the  coloring  matter  of  the  blood,  or  both  ?  Is  the 
alleged  fragmentation  of  this  protoplasm  a  mere  post  mortem  change,  or  a  process 
that  can  be  fairly  recognized  in  livers  examined  immediately  after  death?  Can  any 
other  abnormal  changes  than  these  heretofore  described  be  observed  in  this  oigan  f  To 
answer  these  questions  in  a  trustworthy  manner  will  require  not  merely  the  investiga- 
tion of  fresh  livers,  as  soon  as  possible  after  death,  and  a  comparison  of  the  ai>pear- 
ances  thus  observed  Avith  those  seen  in  carefully  made  sections  from  pieces  of  the  same 
livers  hardened  in  different  ways,  but  it  will  be  necessary  lo  examine  in  this  manner 
a  considerable  number  of  livers  from  subjects  dying  at  different  periods  of  the  disease, 
including  its  earlier  as  well  as  its  later  stages,  and  probably  to  comp-are  the  conditions 
detected  in  those  dead  from  endemic  yellow  fever  with  those  found  in  the  victims  of 
severe  epidemics.  One  further  consideration,  suggested  by  the  T)revious  literature  of 
the  subject,  is  emphasized  by  the  specimens  collected  by  the  Havana  Commission.  It 
IS  very  evident  that  yellow  fever  does  not  spare  those  who  are  already  suffering  with 
diseases  of  the  liver,  and,  as  these  are  of  frecjuent  occurrence  in  hot  climates,  the  his- 
tologist  who  deals  with  the  questions  under  consideration  must  be  continually  on  his 
guard  lest  he  confound  lesions  resulting  from  some  pre-existing  hepatic  diseases  with 
those  dependent  on  the  fever. 

5.  The  kidneys.— The  great  frequency  of  albuminuria  in  this  disease  has  long  directed 
attention  to  the  condition  of  the  kidneys;  yet  our  knowledge  of  the  minute  changes 
m  these  organs  is  perhaps  more  incomplete "^than  in  the  case  of  the  liver  and  stomach; 
and  the  comparison  with  Bright's  disease,  early  suggested  by  the  mere  fact  of  the 
presence  of  albumen  in  the  urine,  has  added  comparatively  little  to  our  know]edt>-e, 
since,  under  this  head,  a  variety  of  lesions  are  undoubtedly  embraced.  Alvarenl^a 
reports  that  in  the  Lisbon  epidemic  of  1857  the  cortical  substance  of  the  kidneys  was 
often  found  to  be  considerably  swollen,  and  appeared  to  the  naked  eye  to  be  fatty,  as 
on  microscopical  examination  proved  to  be  the  case.  Haenisch  remarks:  '*It  is  re- 
ported by  almost  every  one  that  a  swelling  of  the  cortical  substance,  with  partial  fatty 
degeneration,  is  very  often  present."  And  in  fact  the  general  conception  that  the 
characteristic  change  in  the  kidneys,  as  in  the  liver  and  other  organs,  is  a  fatty  de- 
generation has  been  pretty  widely  accepted. 

Additional  particulars,  which  are  by  no  means  fully  accordant,  have,  however,  been 
contributed  from  various  sources.  Lawson  not  merely  found  the  epithelial  cells  of 
the  tubuli  very  granular,  their  nuclei  and  outlines  being  indistinct,  but  thought  the 
connective  tissue  of  the  organ  seemed  swollen  and  infiltrated  with  an  opaline  e:aida- 
tion.  Moreover,  the  nuclei  of  the  minute  blood-vessels,  including  the  loops  of  the 
Malpighian  bodies,  were  abnormally  numerous,  and  altogether  he  regarded  the  micro- 
scopical appearances  as  indicating  an  active  exudation  into  the  parenchyma  of  the 
organ,  and  a  catarrhal  affection  of  its  mucous  surfaces."  In  one  case  he  observed  a 
deposit  of  pigment  in  the  form  of  minute  granules,"  which  covered  the  epithelium 
at  intervals  along  the  convoluted  tubes.  According  to  Dr.  Joseph  Jones,  "when  thin 
sections  of  the  kidneys  are  examined  under  the  microscope,  the  Malpighian  cori>uscles 
and  tubuli  uriniferi  are  found  to  be  filled  with  granular  albuminoid  and  fibroid  mat- 
ter, excreting  cells  detached  and  oil  globules."  J.  Crevaux  presents  a  view  in  har- 
mony with  his  account  of  the  pathological  changes  in  the  liver.  When  the  duration 
of  the  disease  has  been  short  the  kidneys  are  manifestlv  congested,  and  ecchymosed 
spots  are  observed  in  the  cortical  subsiance  of  the  organ  as  well  as  beneath  the  cap- 
sule and  on  the  mucous  lining  of  its  calyces  and  pelvis.  In  the  cortical  substance 
little  globular  hsemorrhagic  spots  the  size  of  a  pin's  head  wer  e  fVe(|iien1  ly  observed, 
and  turned  out  to  be  the  capsules  of  the  Malpighian  bodies  distended  with  blood.  In 
one  subject  the  central  portion  of  some  of  these  h;Bmorrhagic  foci  had  softened  into  a 
pus-like  fluid.  Such  little  ha)morrhagic  and  purulent  foci  (/>^'i^;/.s  foi/ers  .sarigtiinx  on 
purulents)  were  observed  by  Chapuis  more  than  twenty  years  ago  'in  tlie  kidneys  of 

Case  17  is  said  to  have  died  on  the  third  day,  but  I  received  neither  mounted  sections  nor  uncut 
fragments  from  the  liver. 
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subjects  dead  of  vellow  fever.  These  preliminary  lesions  are  succeeded  by  a  fatty 
ae.^'cneraUon  of  the  parenchyma  of  the  organ.  To  the  naked  eye  it  appears  of  a  ^h.t- 
sh  or  -ravish  yellow  color  ;  under  the  microscope  the  cells  contain  large  oily  glob- 
ules ami  tine  gr-innles.  According  to  Rey,  ha^morrhagic  foci  in  the  cortical  substance 
of  the  kidney  were  observed  also  by  Gama  Lobo,  in  whose  cases  however,  they  ap- 
peared to  have  co-existed  with  fatty  degeneration  of  therenal  epithelinm 

Dr  J  G  Richardson  is  reported  to  have  found  the  urniiferous  tubules  of  the  kidney 
clo-oed  with  low  vegetable  forms.    But  the  appearances  on  ^'hich  this  view  was 
po^sfblv  based  are  dittWly  interpreted  by  Dr.  H.  D.  Schmidt,  who  regards  the  char- 
'  .  ^    T^Tooorlorl  l»i7  hvnpvminin,.  find  ultl 


tubules  were  "  blocked  up   .  ^^..^^.^ 

cases  ^'the  cells  of  the  epithelium  of  the  uiiniferous  tubules  were  observed  to  disinte- 
grate, and  the  granules  of  the  cells,  set  free  by  the  degeneration  of  the  protoplasm,  to 
follecc  in  opaque  masses  apparently  held  together  by  mucus."  Dr.  T.  E.  batterthwaite 
is  reported  to  have  described  the  condition  of  the  kidneys  m  the  case  examinecl  by 
him  as  follows:  "  Ou  microscopic  examination  the  epithelium  throughout  the  kidney 
was  swollen  and  intensely  granular.  The  tubes  contained  numerous  small  granular 
casts  of  a  yellowish  color.  At  the  apices  of  the  pyramids  the  collecting  tubes  were 
nearlv  stripped  of  epithelium.  The  epithelium  that  remained  was  intensely  swollen, 
and  even  more  granular  than  in  other  parts  of  the  kidney.  At  several  points  the 
tubes,  and  in  some  cases  the  blood-vessels,  were  blocked  with  numerous  little  bright 
bodies  of  a  uniform  size,  arranged  in  a  regular  manner  at  equal  distances  trom  one 
another  They  looked  at  tirst  like  spherical  bacteria,  but  on  close  examination  witli 
hi<'-h  powers  (immersions  1-10,  W.  Wales,  and  No.  12  Prazmowski)  the  bodies  proved 
to^be  mostly,  if  not  wholly,  rod-bacteria  of  the  usual  kind."  In  this  conuection  ifc  is 
proper  to  add  that  the  patient  died  July  29,  and  that  the  autopsy  is  said  to  have  been 
made  twenty-one  hours  after  death.  Dr.  J.  Guiteras  on  the  other  hand  reports  that 
he  found  no"^ organisms  in  the  kidueys  of  the  cases  he  examined  at  Havana,  i  he  ceils 
of  the  renal  epithelium  were  more  or  less  in  a  state  of  cloudy  swelling;  but  in  every 
kidnev  some  of  the  tubules  appeared  to  be  normal ;  in  others  he  found  evidences  ot 
catarrhal  inflammation ;  not  infrequently  he  observed  yellow  casts  chokmg  up  the 
caliber  of  the  tube  ;  sometimes  the  tubules  contained  coagulated  blood.  Ihe  blooa- 
vessels.  especially  of  the  cortex,  were  frequently  distended  with  blood: 

The  appearances  I  was  myself  able  to  recognize  in  sections  mounted  by  this  gentJe- 
man  and  those  prepared  at  the  museum  from  the  fragments  of  kidueys  submitted 
were  briefly,  asfolloAvs:  Not  merely  did  the  cells  of  the  convoluted  tubules  m  the 
cortical  portion  of  the  kidney  appear  to  be  swollen,  and  more  than  usually  granular 
(how  much  of  this  latter  conditiou  was  due  to  post-mortem  change  I  know  not),  but 
in  some  of  the  sections  the  fact  that  fatty  degeneration  of  the  organ  had  commenced 
was  clearly  established  by  the  presence  in  the  protoplasm  of  these  cells  ot  the  charac- 
teristic vacuoles  from  which  the  fat  had  been  dissolved  by  the  reagents  used  m  pre- 
parino-  the  sections  for  mounting  in  balsam.  In  some  of  these  tubes  the  epithelial  ele- 
ments had  become  detached  and  lay  free  in  the  lumen.  Others  were  occupied  by  one 
of  two  kinds  of  casts,  yellow  transparent  ones  resembling  those  called  "  waxy,  and 
more  or  less  coarsely-granular  casts,  the  latter  beiug  by  far  the  most  numerous.  In 
the  cortical  portion 'of  the  organ  some  of  these  casts,  in  the  pyramids  most  ot  them, 
occupied  the  lumen  of  tubes,  the  epithelium  of  which  was  quite  inta<  t.  The  granu- 
lar casts  were  certainly  not  collections  of  low  vegetable  forms,  for,  notwithstanding 
the  length  of  time  they  had  been  immersed  in  alcohol,  they  dissolved,  as  did  the  waxy 
casts,  iu  a  solution  of  caustic  potash.  On  the  other  hand  it  was  very  evident  m  some 
places  that  considerable  numbers  of  red-blood  corpuscles  were  imbedded  m  their  sub- 
stance, but  in  the  condition  of  the  specimens  I  was  unable  to  form  an  opinion  as  to  the 
actual  share  taken  by  mere  hemorrhage  in  their  formation,  or  as  to  their  relationship 
to  the  w^axy  casts,  or  to  the  detached  epithelium  observed  in  some  of  the  convoluted 
tubes. 

The  two  forms  of  casts  observed  in  the  tubules  of  the  kidneys  m  these  cases  corre- 
spond with  the  descriptions  of  the  two  varieties  found  in  the  urine  during  lite,  and  it 
is  evident  that  the  latter  should  bo  studied  with  the  former.  It  will  furthermore 
readily  bo  understood  that  the  remarks  made  in  connection  with  the  liver  as  to  the 
importance  f)f  the  further  investigatiou  of  specimens  taken  as  soon  as  possible  alter 
death  in  diflercnt  stages  and  forms  of  the  disease  fully  apply  to  the  kidneys  also. 
Among  recent  studies  of  the  pathological  history  of  some  of  the  ordinary  forms  ot 
Brigh't's  disease  I  may  particularly  mention  the  essays  of  T.  Laughans,  ot  Bern,  and 
V.  Cornil,  of  Paris,*  as  examples  of  fruitful  researches  which  could  not  have  been  con- 

*T.  Langhaxs.  Ueber  die  Veianderunsen  der  Glomeruli  bei  der  Nephritis  nebst  einigen  Bemerk- 
unsen  iiber  die  Entstehunq;  der  Fibrincyliudor.   Vircbow's  Archiv,  Bd.  70,  1879.    S.  85. 

V.  COKXIL.  Nouvelles  observations  bistologiqnes  sur  r6tat  des  cellules  du  rem  dans  1  albumiuune 
due  k  la  nepbritfe  parenchymateuse  ct  la  nephrite  interstitiello.  Journal  de  I'anotomie  et  de  la  ph.ysi- 
ologie,  aunee  xv,  1879,  p.  402. 
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ducted  had  not  fresh  material  been  at  the  disposal  of  the  investigators.  Langhana 
obtained  his  best  results  by  comparing  the  appearances  observed  in  recent  prepara- 
tions macerated  a  short  time  in  bichromate  of  i^otassa,  and  teased  out,  with  those  seen 
in  carefully  made  sections,  while  Cornil  gave  the  preference  to  sections  made  from 
pieces  of  kidney  hardened  with  osmic  acid — a  method  which,  as  is  well  known,  requires 
the  freshest  possible  material  to  produce  serviceable  preparations.  That  the  conclu- 
sions arrived  at  by  these  able  histologists  dilfer  in  so  many  important  details  may  serve 
to  illustrate  the  difficulties  with  which  studies  of  this  kind  are  beset ;  but  I  have  been 
led  by  a  perusal  of  the  papers  to  an  opinion  that  the  methods  of  both  should  be  included 
among  those  employed  in  the  investigation  of  the  yellow-fever  kidney.  The  osmic- 
acid  method  is  also  to  be  commended  as  a  means  of  determining  with  some  precision 
the  extent  to  which  fatty  degeneration  has  advanced  in  the  renal  epithelium,  for  which 
purpose  it  may  advantageously  be  employed  in  the  study  of  the  liver  and  other  parts 
affected,  or  supposed  to  be  aliected,  by  fatty  degeneration. 

Lesions  observed  in  other  or(jans. — It  is  not  necessary  for  the  purpose  of  the  present 
paper  to  discuss  the  various  other  lesions  that  have  been  observed  in  this  disease ;  they 
are,  for  the  most  part,  either  accidental  concomitants  of  individual  cases,  or  have  been, 
as  yet,  so  imperfectly  studied  that  their  insigniticance  is  quite  doubtful.  As  an  illus- 
tration of  the  latter  class  of  observations  I  may  refer  to  the  granular  condition  of  the 
suprarenal  bodies  observed  more  than  twenty  years  ago  by  Cliapuis,  and  the  fatty  in- 
filtration or  degei^eratiou  of  the  same  organs  recently  described  by  Dr.  H.  D.  Schmidt. 

CONCLUDING  REMARKS. 

Enough  has  been  said,  I  trust,  in  the  foregoing  pages  to  show  that  we  have  yet  a 
great  deal  to  learn  with  regard  to  the  pathological  histology  of  yellow  fever.  The  im- 
portance of  further  studies  in  other  directions  also,  such  as  the  chemical  investigation 
of  the  blood  and  excreta,  the  microscopical  and  chemical  investigation  of  the  drinking 
water  and  the  air,  the  accumulati(m  of  additional  I'acts  with  regard  to  the  circum- 
stances under  which  the  disease  occurs,  and  the  manner  in  which  it  spreads  from  place 
to  place — all  this  is  willingly  conceded,  but  does  not  lessen  in  the  least  the  urgent  need 
of  further  histological  studies  to  reconcile  discordant  observations  and  clear  up  so  many 
doubtful  points. 

One  further  suggestion  appears  to  be  needed:  It  may  be  admitted  that  little  or 
nothing  is  to  be  expected  from  additional  autopsies  in  which  the  macroscopic  appear- 
ances only  are  observed  and  recorded ;  but  it  is  not  for  that  reason  unnecessary  that 
these  appearances  should  be  critically  noted  whenever  serious  histological  inquiries 
are  to  be  undertaken ;  and  under  the  same  circumstances  it  is  also  important  that  the 
clinical  phenomena  should  be  studied  with  the  greatest  care.  It  is  essential  to  our 
ultimate  comprehension  of  the  disease  that  the  minute  textural  lesions  of  individual 
tissues  and  organs  should  be  connected  by  actual  observation  with  the  changes  recog- 
nizable by  the  naked  eye,  and  with  the  several  symptoms  that  occur  during  the  prog- 
ress of  the  malady.  A  good  clinical  history  and  a  detailed  record  of  the  appearances 
observed  during  the  autopsy  appear  to  me,  therefore,  of  the  highest  importance  in 
every  case  selected  for  further  histological  researches. 

In  conclusion,  let  me  express  the  hope  that  the  suggestion  made  in  the  early  part  of 
this  paper  with  regard  to  the  training,  at  the  expense  of  the  general  government,  of 
one  or  more  experts  for  the  prosecution  of  this  important  inquiry  may  be  found  prac- 
ticable. Our  relation  as  a  nation  to  this  disease  is  quite  unlike  that  in  which  we 
stand  to  most  other  maladies.  It  is  constantly  present  at  our  very  door,  and  constantly 
threatening  to  spread  devastation  among  our  people  as  it  has  recently  done  ;  but  it  is 
brought  into  no  such  close  and  threatening  relations  with  those  Euroj^ean  nations  who 
have  been  recently  most  successful  in  iuA^estigating  the  pathological  histology  of  other 
diseases  that  they  are  likely  soon  to  make  it  the  subject  of  an  exhaustive  study.  Nor 
have  we  much  to  expect,  I  suppose,  from  any  inquiries  the  x^hyscians  of  Cuba,  Mexico, 
or  other  American  countries  south  of  us  are  likely  soon  to  undertake.  On  the  con- 
trary, it  seems  in  every  way  probable  that  if  anything  of  value  is  to  be  done  in  this 
direction  we  must  arrange  to  do  it  ourselves.  That  the  means  may  be  found  for  put- 
ting at  least  one  zealous  and  competent  inquirer  into  the  field  at  an  early  day  is  to  be 
earnestly  hoped. 

Very  respectfully,  your  obedient  servant, 

J.  J.  WOODWARD, 
Surgeon,  United  /States  Army. 
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CLIMATE  AJSTB  DISJEASUS. 
By  Cleveland  Abbe,  M.  D. 

I.  Having  been  requested  by  the  presiflent  of  the  National  Board  of  Health  to  pre- 
sent a  few  remarks  '*on  the  possible  relations  between  meteorological  data  and  vital 
statistics,  and  especially  on  the  graphical  method  of  presenting  this  data,"  I  have  there^ 
fore  given  this  subject  some  consideration,  and  by  way  of  an  introduction  to  your  deJ 
liberations  submit  tbe  following  remarks  and  suggestions  with  much  diffidence,  ad 
coming  from  one  who  can  have  no  claim  to  being  an  expert  in  these  matters.  Thd 
subject,  indeed,  is  by  no  means  a  new  one,  but  possesses  rather  a  very  lono-  list  of 
authors  and  titles,  to  all  which  I  need  not  now  refer.  '  * 

Now,  I  shall  not  pretend  to  review  the  literature  of  the  subject  or  to  review  all  our 
knowledge  of  the  relations  of  meteorology  to  health,  but  I  shall  assume  that  we,  to- 
day, desire  only  to  consider  how  far  the  study  of  climate  may  be  reasona])ly  expected 
to  assist  the  physician  in  determining  the  ultimate  cause  of  diseases  and  in  ai)i)lyin«r 
the  remedy.  I  must,  therefore,  first  speak  of  a  few  hazy  and  im))erfect  or  wholly 
erroneous  ideas  that  must  be  cleared  away  before  we  can  decide  what  is  at  present 
demanded  of  us  by  way  of  observation,  and  what  graphic  or  statistical  methods  are 
to  be  recommended.  These  erroneous  views  on  the  relations  of  climate  and  healthi 
may  seem  hardly  worth  combating,  but  you  will  see  that  thev  have  been  so  exten- 
sively rei)eated  by  eminent  writers  that  it  may  well  be  feared  lest  the  search  after  the 
truth  has  been  long  delayed  by  such  dissemination. 

II.  I  will  first  remark  that  'there  certainly  has  for  ages  been  prevalent  an  opinion 
that,  certain  climates  are  beneficial  to  invalids,  and  the  sick  have  been  transported 
thither  with  good  results.  But  in  doing  this  it  has  all  along  been  quietly  implied 
and  by  many  well  understood,  that  the  beneficial  effects  were  due  not  to  the  climate 
m  itself  but  wholly  to  the  influence  on  the  patient  of  «  chariqr  of  climate,  if  not  indeed 
to  other  wholly  extraneous  conditions,  such  as  bathing,  freedom  from  dust,  malaria  I 
&c.  ' , 

The  numerous  geographical  and  statistical  comparisons  that  have  been  collected; 
by  so  many  students  of  this  subject  have,  so  far  as  I  have  examined  them,  nothino-  in 
them  to  show  conclusively  that  the  annual  average  temperature,  moisture,  wind,  pi^ss- 
ure,  cloudiness,  sunshine,  &c.,  have  in  themselves  anvthing  more  than  an  iufinitesi-' 
mal  influence  upon  health,  disease,  or  death,  and  yet  these  statistical  authors  have  fre- 
quently lost  sight  of  the  distinction  between  the  effect  of  a  uniform  climate  and  of  a 
very  changeable  one,  or  rather,  to  be  more  charitable,  they  found  the  statistical  mate- 
rial at  hand  in  a  shape  that  rendered  it  too  laborious  or  impossible  to  separate  the  1 
changeable  from  the  uniform. 

As  an  illustration  of  this  very  common  class  of  errors,  I  will  quote  from  a  well-known 
author  (Dr.  Fox,  of  London),  who,  in  his  little  pamphlet  on  the  humidity  of  the  air  of 
Scarboro,  formulates  the  connection  between  humidity  and  health,  as  follows: 

First.  A  preternaturally  dry  air,  with  a  high  temperature,  is  apt  to  give  origin  to 
fevers  and  intestinal  disorders. 

Second.  A  very  moist  atmosphere,  accompanied  by  a  low  temperature,  predisposes 
to  bronchial  and  rheumatic  affections. 

Third.  A  very  dry  atmosphere,  when  associated  with  a  low  temperature,  excites  in- 
flammations of  the  respiratory  organs.  I 

Fourth.  Humid  climates  and  excessive  rainfall,  by  producing  a  damp,  foggy,  relax-  i 
mg  climate,  exert  an  injurious  influence  on  tbe  health,  depressing  the  nervous  system  : 
and  checking  the  cutaneous  and  pulmonary  exhalations. 

Plfth.  Abundant  rainfall  diminishes  cholera,  diarrhoea,  and  typhoid  fever. 

These  and  similar  statements  illustrate  the  difficulty  of  our  subject,  and  show  how 
easy  it  is  to  confound  causes,  effects,  and  concomitants. 

There  certainly  is  not  one  of  the  preceding  Ave  propositions  but  is  negatived  by  the 
common  experience  of  the  residents  of  the  United  States. 

First:.  The  dry  air  of  our  driest  regions  is  universally  extolled  for  its  healthy,  in- 
vigorating (jualities ;  and  intestinal  disorders,  if  they  prevail,  are  attributed  to  the 
drinking  water,  an  1  not  to  the  atmosphere. 

Second,  liheumatism  and  bronchial  troubles  are  in  the  minority  in  very  warm,  moist 
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Umates,  siicli  as  onr  own  Gulf  coast,  and  if  they  prevail  m  New  England,  are  attxib- 
ted  to  the  sadden  daily  changes  in  the  weather,  and  very,  very  otten  to  lieredity. 
Third   The  dry  cold  winter  air  of  Minnesota  and  Manitoba  is  borne  with  impunity 
nd  pleasure  by  eVery  one  accustomed  to  it,  and  the  inflammations  of  the  lungs  that 
iccur  there  have  always  other  and  special  causes. 
Fourth  Humid  climates  may  be  and  are  depressing  to  those  accustomed  to  a  dry 
xlimate  but  in  the  natives  of  Iceland,  t  be  Hebrides,  Orkaeys  and  Shetlands,  Bermudas, 
B  ibamas  and  the  islands  of  the  Pacitic  and  Indian  Oceans,  we  behold  races  ot  men 
who  have  not  yet  been  shown  to  be  peculiarly  subject  to  nervous,  cutaneous,  or  pui- 
mouarv  disorders.  ,    . ,  ^        -,  . 

Fifth  The  diminution  of  cholera,  diarrhcea,  and  typhoid  fever  during  rainy  seasons, 
if  it  be  a  fact  is  more  likely  to  be  a  secondary  eliect,  due  to  the  more  abundant  wash- 
in-'-  and  draiuao-e,  rather  tlian  to  any  direct  influence  of  rainfall  upon  the  human  body  ; 
and  the  diminution  is,  moreover,  largely  balanced  by  the  tact  that  excess  of  ramtall 
olten  operates,  bv  causing  overflow  of  cisterns,  to  spread  the  germ  of  these  diseases 
throuo-hout  large  masses  of  otherwise  innocuous  drinking  water. 

By  these  remarks,  I  would  not  be  misunderstood,  but  repeat  that  the  average  annual 
temperature,  moi^^ture,  &c.,  whatever  indirect  etiects  ihey  may  have— and  these  must 
br  conceded  by  every  one— have  little  or  no  direct  bearing  upon  the  prevalence  ot  any 
vr„  cial  disease.  Perhaps  the  best  proof  of  this  proposition,  it  it  need  any,  is  tound  by 
comparing  the  climates  of  those  regions  in  which  certain  diseases  are  rare  with  the 
records  of  other  regions  in  which  those  same  diseases  aie  frequent.  This  I  need  not 
do  in  detail,  lor  the  peculiarities  of  many  diseases  have  come  to  be  so  well  known  that 
instances  will  crowd  upon  your  memory  to  show  that  neighboring  localities  having 
precisely  the  same  meteorological  cdmate,  are  in  one  case  exempt,  and  in  the  other 
frequented  bv  given  diseases.  The  fact  is,  that  human  beings  are  capable  ot  be- 
comiu"-  acclimated  to  any  uniform  condition  of  the  atmosphere,  and  of  living  long, 
healthy  lives  either  on  high,  dry,  sunny  plateaus,  or  on  low,  damp,  foggy  seashores; 
but  this  vital  power  of  adjustment  to  our  surroundings  is  very  severely  tried  when  at 
any  place  we  experience  sudden  chanqes  in  the  atmospheric  condition,  and  it  is  then 
that  the  physiological  system  proves  inadequate  and  becomes  disordered. 

III.  The  sudden  changes  to  which  I  refer  are  not  the  gradual  and  regular  annual 
changes,  but  they  are  irregular,  or  non-periodic  changes;  and  here  at  once  1  have  to 
say  a"few  words  in  ref»-rence  to  another  class  of  very  laborious  statisticians.  Of  these, 
I  may  take,  as  a  prominent  example,  the  Medico-Climatological  Committee  of  the  Scot- 
tish Meteorological  Society,  of  which  Dr.  Arthur  Mitchel,  of  Edinburgh,  is  the  chair- 
man. Dr.  Miichel,  with  the  assistance  of  Buchan,  the  well-known  meteorologist,  has 
i)nblishe<l  most  elaborate  tables,  embodying  the  results  of  years  of  labor  in  studying 
the  weekly  mortality  returns  for  London  for  the  thirty  years,  1845  to  1874,  inclusive. 
(See  The  Influence  of  Weather  on  :Mortality,  Jour.  Scot.  Met.  Soc,  Feb.,  1875,  vol.  4, 
page  185;  The  Mortality  of  the  large  towns  of  the  British  Islands,  vol.  4,  page  307  ; 
The  Mortality  of  New  York  and  London  Compared,  ih\d,  1878.) 

In  the  tirst'of  these  papers  the  authors  state  that  the  primary  object  of  the  inquiry 
i-  to  investigate  the  seasonal  influence  of  climate  on  death-rate  from  diflerent  diseases. 
They  accordingly  give,  both  in  tabular  and  in  graphic  form,  the  numerical  distribu- 
tion, by  weeks  throughout  the  year,  of  deaths  from  dilferent  diseases,  or  from  special 
groups'^of  diseases,  as  also  the  deaths  of  old  and  of  young,  and  of  male  and  of  female; 
they  analyze  minutely  the  mortality  returns  for  London,  and  collate  with  these,  by 
tables  and  curves,  the  mean  temperatures,  humidity,  &c.,  for  thirty  years.  In  the 
accompanying  diagrams,  Nos.  1  to  6,  I  have  reproduced  some  of  their  results. 

You  will  notice  upon  these  diagrams  many  remarkable  coincidences,  all  of  which 
liave  been  fully  dwelt  upon  by  our  authors,  and  which  constitute  a  very  complete 
description  of  the  parallel  courses  taken  by  mortality  and  climate.  But  such  a  de- 
scriptive process  does  not  possess  any  of  the  characteristics  of  an  investigation  into  the 
influence  of  climate  on  the  death-rate,  nor  does  it  give  the  least  positive  proof  of  the 
actual  effect  of  any  such  influence.  In  fact,  the  authors  start  wdth  the  assumption 
that  there  is  such  an  influence;  they  put  the  data  at  hand  into  perspicuous  graphic 
shape  ;  call  attention  to  some  remarkable  coincidences,  and  there  suddenly  stop,  leav- 
ing it  for  others  to  show  that  the  data  prove  or  disprove  the  original  Avorking  hypoth- 

But,  inasmuch  as  our  health  is  affected  no  more  by  what  the  skin  feels  than  by 
-what  the  stomach  drinks  and  eats,  or  tlie  lungs  breathe,  and  as  these  two  additional 
modes  of  imbibing  disease  and  death  also  are  subject  to  seasonal  changes  parallel  to 
the  meteorological  phenomena,  therefore  the  statistical  student  must  tirst  show  us  how 
to  separate  one  influence  from  the  other  better  than  he  has  hitherto  done,  if  he  would 
succeed  in  adding  to  our  positive  knowledge  of  the  causes  of  disease  and  death. 

For  example,  we  see  conspicuous,  the  great  mortality  of  children  under  five  years  of 
ago  culminating  the  flrst  week  in  August,  and  due  only  to  diarrhoea,  and  about  80  per 
cent,  of  which  is  confined  to  infants  under  one  year.  Now,  what  proof  is  offered  that 
this  is  due  to  the  extreme  heat  of  those  weeks  in  Loudon  in  face  of  the  other  equally 
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important  factors  such  as  acid  fruit,  unripe  fruit,  soured  milk,  tainted  milk  and  food 
spore  dust  m  the  atmosphere,  and  other  causes,  all  of  which  have  their  culmination  > 
and  maximum  influence,  almost  exactly  simultaneously  with  each  other,  and  with  the 
temperature?  and  yet  our  authors  boldly  state,  on  page  230,  "it  is  not  cold  but  he-it 
which  is  the  great  destroyer  of  the  infant  life  of  London."  The  utter  want  of  logic 
the  perfect  non  sequitvr  of  this  conclusion  is  but  little  ameliorated  by  the  fact  that  oii  i 
the  next  page  the  authors  do  allow  that  the  influence  of  food  and  .nursing  needs  to  be 
investigated. 

The  fallacy  of  such  conclusions  is  revealed  at  once  if  we  supply  the  omitted  premise 
and  the  reasoning  would  stand  thus  :  , 
Diarrhcea  prevails  in  hot  weather.  I 
Every  other  conceivable  cause  has  been  examined  and  proven  to  be  harmless. 
Therefore  heat  causes  diarrhcea. 

Certainly  no  one  w-ill  be  fouud  to  maintain  the  truth  of  the  premise  that  we  have 
here  had  to  supply. 

More  guarded  is  the  similar  remark,  on  page  50,  of  the  report  for  1872  of  the  board^i 
of  health  of  Philadelphia,  where,  under  the  heading  of  "Causes  of  death  from  cholerj  i 
infantum,"  we  read  as  follows :  "In  the  development  of  cholera  infantum  a  high  degree  i 
of  temperature  and  excessive  humidity  act  as  powerful  predisposing  causes."  But 
when  the  authors  add,  "We  are  not  at  a  loss  in  assigning  the  reason  for  the  exceptional 
increase  in  the  death-rate  of  this  disease,  when  we  consult  the  meteowjlogical  observa- 
tions for  the  year,"  we  cannot  but  wish  that  they  would  more  clearly  sbow  us  whether^ 
the  oppressive  heat  does  not  atfect  the  mother  and  the  child's  food  far  more  than  itl 
does  the  babe  directly.    They  probably  meant  to  say  that  the  change  from  spring' 
TO  OPPRESSIVE  SUMMER  WEATHER,  which  was  remarkably  severe  in  1872,  induces  tie 
predisposition  to  diarrhoea,  but  even  in  this  shape  we  see  iio  reason  to  accept  the  state- 
ment as  logical  conclusion.    In  fact,  I  dare  to  say  that  the  meteorological  statisticsv 
prove  clearly  that  great  mortality  from  cholera  infantum  does  not  always  or  necessarily  { 
prevail  in  hot  weather,  so  that  the  conclusion  that  heat  causes  diarrhcea  absoluteljgl 
loses  both  of  its  supporting  premises  and  falls  flat  to  the  ground.  m 

For  instance,  examine  the  unprecedented  mortality  from  cholera  infantum,  as  giveifl 
in  the  Philadelphia  report  for  1872,  and  as  reproduced  in  the  accompanying  diagram, 
No.  7.    This  diagram  shows  also  the  curves  of  the  daily  maximum  and  minimnuj  tem- 
peratures for  the  Washington  Naval  Observatory,  which  will  not  dilfer  greatly  from;.: 
the  curves  for  Philadelphia,  for  which  I  have  not  the  necessary  data  at  hand  at  the'-^ 
moment  of  w-riting.    The  flrst  feature  that  strikes  the  student  is  the  maximum  mor-  ' 
tality  of  July  6  and  13.    Next  comes  the  fact  that  the  equally  hot  or  hotter  periods  in  -■ 
May  6-12,  June  6-14,  August  7-15,  and  17-27  and  September  6-10,  were  not  attended  by  ' 
any  special  increase,  but  rather  a  very  decided  decrease  or  absence  of  cholera  infantura',^ 
whence  w^e  can  infallibly  conclude  that  high  terapeiature  has,  in  itself,  very  littleV'' 
direct  influence  on  the  disease,  and  this  becomes  clearer  when  we  reflect  that  the  . 
actual  mortality  occurs  always  some  time  after  the  disease  has  taken  hold  upon  the  i 
child,  and  that  the  maximum  mortality  of  July  6  occurred  two  weeks  after  the  re-  ' 
markable  sudden  fall  of  temperature  that  is  shown' to  have  occurred  on  June  22  and 
24.    I  must  maintain,  therefore,  that  it  is  a  perfectly  plausible  hypothesis  that  the  ' 
sudden  change  from  hot  tor  cold  on  that  date  was  the  cause  of  many  infants  or  their  ■ 
mothers  taking  cold,  which  settled  in  the  bowels,  and  that  the  disease  ran  along  with  ' 
no  more  than  the  ordinary  mortality,  until  the  sudden  increase  of  heat  on  July  6  caused 
the  mothers  to  yield  to  the  temptation  of  a  change  of  diet  from  one  of  animal  food  and 
ripe  vegetables  to  one  of  fresh  vegetables  and  fruit,  a  change  that  assuredly  alwavs 
ali'ects  the  babe  far  more  than  the  direct  influence  of  the  temperature.    Why  will  not 
some  one  compare  the  statistics  of  cholera  infantum  Avith  the  daily  sales  of  cherries, 
cucumbers,  green  apples,  &c.  ?    I  predict  some  very  important  coincidences  will  be 
revealed. 

I  may  remark  that  the  diagram  here  given  shows  also  the  minimum  temperature  of 
each  day,  but  as  the  babe  is  usually  well  protected  against  the  cold  of  early  morning, 
and  is  exposed  to  the  free  air  only  during  the  warmer  part  of  the  day,  it  is  evidently 
proper  for  us,  in  this  case,  to  confine  our  attention  to  a  comparison  of  the  curve  of 
mortality  with  that  of  maximum  temperature. 

IV.  I  therefore  repeat  the  conclusion  previously  given  in  this  paper,  that  these 
masses  of  statistics  do  not  prove  that  the  average  annual  temperature,  or  the  regular 
seasonal  variations  from  midwinter  to  midsummer,  have  any  direct  effect  on  human 
health,  but  only  show  that  there  is  for  each  disease  a  systematic  periodicity;  the 
causes  of  this  periodicity,  as  it  seems  to  me,  can  never  be  revealed  by  any  such  simple 
statistical  processes.  And  yet  it  is  the  cause  and  the  remedy  that  is  the  great  object 
of  our  search,  and  we  meet  to  consider  the  question  how  far  the  results  of  statistical 
comparison  between  weather  and  disease  justify  further  labor  in  that  line,  or  whether 
they  point  towards  other  lines  of  research. 

On  this  question  I  will  not  long  detain  you  with  reasonings,  but  will  directly  ex- 
press my  own  convictions  in  the  following  sentence:  The  students  of  climatoldgical 
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'f'"^r^^:.?:ur^^?tiun^<^  and  disease  give  „s  bo  satisfactovy  answer 

Fr«nnrtnmi  and  then  turn  to  the  meteorological  records  to  Imd  tbem,  i  we  can  doc 
isolate  the  month^^^^^^^  that  the  meteorologist  has  prepared  for  his  own  special 

"^^Tfind  that  the  followincr  purely  climatic  considerations  are  the  principal  ones  that 
expedience  Ld  e^^^^^^^  to  directly  affect  the  human  system  after  it 

^^TSn^=:":^»^^^^  ^^inas  and  calms,  producing 

''^2''Lon-conSned  extreme  moisture,  checking  perspiration  and  throwing  back  into 
the*  system  the  heat  that  would  have  been  absorbed  with  eyaporation. 

3.  Sudden  changes  from  cool  to  hot. 

4.  Sudden  changes  from  hot  to  cold. 
5!  Sudden  changes  from  dry  to  moist. 

fi  Sndden  changes  from  moist  to  dry.  ,    i  -  i 

in  ad  tion  to  these  changes,  those  also  from  high  to  low  or  from  low  to  high  pres- 
sures are  shown  by  many  investigators  to  have  probably  a  decided  effect  upon  the  organs 

""^Wenei-af,"  these  six  or  eight  conditions  reduce  to  two  or  four,  as  most  climates  unite 
the  change  from  cold  to  hot^'with  the  change  from  moist  to  dry  or  7;'^;^/  jnd  m 
general,  the  atmospheric  changes  here  specified  determine  the  direct  effect  f  t^^^  y^^j^j^ 
upon  hiiman  health :  and  if  we  would  bring  out  quantitatively  the  actual  bearing  that 
these  features  have  upon  humanity,  we  must  not  hide  them  under  a  mass  ot  mean 
monthly  or  annual  temperatures  and  humidities.  ^.         r   ^  ^ 

VI  If  it  be  considered  desirable  to  especially  determine  these  particular  features  of 
any  climate,  the  apparatus  would  be  of  the  simplest  kind,  namely: 

1.  A  self-registering  maximum  thermometer. 

2  A  self-registering  minimum  thermometer.  .      i  • 

3.  A  maximum  and  minimum  hygrometer;  the  hair  or  veneer  hygroi^eter,  having 
sliding  indexes  to  record  the  extremes.  .  ...i^,,^ 

4.  A  self-registering  maximum  and  minimum  aneroid  barometer,  one  having  sliding 
indexes  to  record  the  extremes.  ^  +i  ^ 

The  observers'  duties  would  consist  in  the  record  once  a  day,  say  at  9  p.  m.,  ot  tiie 
indications  of  these  instruments. 

The  statistician  would  then  make  out  tables  of  the  greatest  range  of  temperature 
from  the  morning  minimum  to  the  afternoon  maximum,  and  from  the  atternoon  maxi- 
mum to  the  next  morning's  minimum,  together  with  any  other  items  suggested  by  the 
physiological  student.  „  ,         x  t  j.i 

VII  These  items  include,  I  believe,  all  the  features  of  climate  that  directly  affect 
human  health,  and  the  best  method  of  presenting  them  in  graphic  form  to  tbe  eye  is 
simply  a  repetition  of  the  maximum  and  minimum  curves,  illustrated  by  the  diagram 
No.  7,"^  or  by  a  corresponding  condensation  from  a  daily  into  a  monthly  summary. 

VIII  In  conclusion,  I  must  commend  to  your  notice  the  well-weighed  words  ot  Dr. 
J.  Shreiver,  of  Vienna,  in  a  lecture  on  this  subject  in  187G,  which,  at  my  suggestion 
has  been  translated,  and  made  accessible  to  American  readers,  by  Dr.  Geddings,  and 
in  which  the  author  maintains  that  we  are  wholly  on  the  wrong  path  when  we  contine 
ourselves  to  comparing  meteorological  observations  with  medical  statistics ;  and  tnat 
the  term  climate,  which  has  l)ecn  hitherto  employed  to  denote  a  vague,  indefinite  specitic, 
of  which  no  rational  account  could  be  given,  appears  now  as  something  iniiuitely 
clear  and  very  simple,  being  in  fact  nothing  more  than  pure  air,  uncontamniated  by 
miasma,  with  no  organic  or  inorganic  substances,  and  one  in  which  ram  is  not  unduly 

deficient."  . 

Kote  added  in  June,  1880. 

The  preceding  paper  deals  only  with  the  question  of  the  direct  influence  of  climate 
on  health.  It  was  not  the  author's  intention  at  the  present  time  to  propose  definite 
hypotheses  in  reference  to  germs  or  the  numerous  other  indirect  influences,  but  to  show 
that  certain  diseases  mentioned  by  him,  and  probably  many  others  not  mentioned,  must 
logically  or,  as  he  believes,  reasonably  be  attributed  to  the  direct  action  of  climate; 
that,  therefore,  we  must  turn  our  attention  more  than  ever  to  other  sources  of  disease. 
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No.  — . 


1.  Ward  ,  street 

2.  Owner  or  owners, 


NATIONAL  BOARD  OF  HEALTH.  1379 

SANITARY  INSPECTION  OF  MEMPHIS. 


4'  il  A  ^^'  '  of  house,   ;  out-houses,  . 

4.  Age  ot  house,  ;  material,  •  No.  of  stories   

5.  Cellars  and  basement,  .  01  stories,   . 

6.  Rooms  and  passajjes,  . 

7.  Sinks,  drains,  and  cess-pools,  . 

a  Privies  or  water-closets,  location  and  condition,  

y.  Yards,  .  ' 

10.  Ho^>s  or  other  animals,  •  fowls   .     -u      i  x 

11.  Piiblic  nuisances  on  or  near  premres?   '  ^vhere  kept, 
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12  No.  offamilies  in  house,   ;  names  of  heads  of  families,   ;  No.  of  persons 

in  each,  specifying  No.  of  whites  and  blacks,  . 

13  Sickness  now  in  house,  ;  what  diseases,  . 

14'.  Any  sickness  during  past  year,  ;  ^vhat  diseases,  ;  No.  ot  cases,  . 

15.  Any  deaths  during  past  year,   ;  what  diseases,  . 

16.  Water-supply,  sources  of,  and  sources  of  contamination,  . 

17!  Presence  of  possibly  infected  material,  . 

is!  Sanitary  needs  and  estimated  cost,  . 

The  above  is  correct  as  personally  examined  by  me  this  day  of  ■ — ,  18—. 

Refer  to  directions  often.   

Inspector. 

Fifty  such  sheets  were  put  together,  forming  a  memorandum  block,  on  the  back  of 
which  was  printed  the  following  : 

''directions. 

"The  figures  below  refer  to  the  corresponding  numbers  on  the  other  side.  (See 

l^and  2.  Give  the  exact  and  full  name  of  the  owner  or  owners  of  the  estate.  Give 
the  street  and  number,  and  describe  the  location  so  that  it  cannot  be  mistaken. 

"3.  Give  dimensions  of  sheds,  privies,  stables,  &c.,  with  their  relations  to  livmg- 

^^^^^.^  Examine  cellars  very  carefully,  and  describe  their  condition,  particularly 
with  reo-ard  to  dampness,  amount  and  kind  of  filth,  ventilation,  &c. 

"7.  Is  there  any  offensive  small  from  the  sinks?  Are  the  pipes  or  spouts  water- 
tight? Are  there  any  traps  to  prevent  foul  air  from  coming  into  the  rooms  ?  Are  the 
spouts  broken,  leaky,  and  filthy  ?  Are  the  sink-drains  clogged  or  uncovered?  Are 
the  cess-pools  tightly  covered  and  clean  ?  Do  the  cess-polls  leak  into  the  cellar  or  into 
the  well? 

''8  Privies  and  vaults:  Describe  their  condition  particularly.  Are  they  full  or 
running  over  ?  Ai'e  they  filthy  ?  Is  the  vault  tightly  covered  ?  Do  they  smell  badly  ? 
Do  the  vaults  need  emptying  ?  ^.o,^,    -u    x  . i, 

''9.  Describe  particularly  the  kind  and  amount  of  all  heaps  of  filth  about  the  prem- 
ises, and  the  general  condition  of  the  yards.  /.  * 

'•11.  Public  nuisances,  as  sewers,  stables,  offensive  manufactories,  &c. 

"12.  Not  overcrowding. 
13,  14,  15.  Inquire  particularly.  ,  . 

"  16  State  whether,  in  addition  to  the  supply  from  water  mams,  water  is  used  Irom 
a  well  or  cistern ;  whether  it  is  called  good  or  bad ;  whether  any  filth  probably  drains 

into  the  well,  &c.  ,        ,  ^     .,  i  xi  • 

"17.  Note  bedding,  wearing  apparel,  and  upholstered  furniture,  and  whether  dism- 
lection  has  been  performed  in  the  house. 

"Give  any  other  information  and  make  such  suggestions  as  may  occur  to  you  on 
the  back  of  the  form,  referring,  when  necessary,  to  the  numbers.  Give  all  descriptions 
in  as  few  words  as  possible,  but  be  clear  and  definite." 

It  is  considered  that  this  form  is  more  convenient  for  the  purposes  of  such  an  mspec 
lion  as  the  committee  desired  to  make  than  any  form  of  memorandum-book  to  be  car 
ried  in  the  pocket.  It  was  found  that  a  very  excellent  contour  map  for  the  greater 
portion  of  the  citv  had  been  prepared  by  Mr.  Charles  Hermany,  the  engineer  m  charge 
of  the  water-works  at  Louisville,  Ky.,  in  connection  with  a  report  made  by  hiin  to 
the  citv  proposing  a  system  of  sewerage  and  water  supply  in  the  year  1868,  and  after 
examination  of  this  map  it  was  not  considered  necessary  to  have  any  further  work 
done  in  this  direction  for  the  purposes  of  this  survey.  ,    -,     .        i  . 

As  soon  as  the  epidemic  had  ceased  and  a  majority  of  the  citizens  had  returned  to 
■their  homes,  the  house-to-house  inspection  was  commenced  under  the  immediate  direc- 
tion of  Dr.  R.  W.  Mitchell,  the  resident  member  of  the  Board. 
'  At  the  close  of  the  meeting  of  the  National  Board  of  Health  at  Nashville,  Tenn., 
November  22,  the  committee  met  in  Memphis,  having  associated  with  it  Maj.  W.  H. 
'  H.  Benyaurd,  United  States  Engineers,  detailed  by  the  War  Department  as  consult- 
ing engineer  in  accordance  with  the  request  of  the  Board ;  Dr.  C.  F.  Folsom,  secretary 
of  the  State  Board  of  Health  of  Massachusetts ;  George  E.  Waring,  jr.,  and  Dr.  Charles 
Smart,  United  States  Army,  who  had  been  specially  detailed  lor  the  purpose  of  mak- 
ing analyses  of  the  water  supply. 

After  a  general  survey  of  the  city  and  obtaining  information  and  suggestions  trom 
the  authorities  and  principal  citizens  of  the  place,  and  after  an  examination  of  the 
results  of  so  much  of  the  house-to-house  inspection  as  was  then  completed,  the  com- 
mittee prepared  a  preliminary  report,  and  in  view  of  the  urgency  of  the  case  and  the 
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importance  of  prompt  action,  furnislicd  a  copy  of  the  aamo,  witli  their  recommenda 
tions,  to  Governor  Porter,  autliority  to  furnish  such  report  having  been  granted  bj 
the  Board  at  the  Nashville  meeting.  A  copy  of  this  preliminary  report  is  given  in  No 
24  of  the  Bulletin. 

The  recommendations  of  the  committee  were  as  follows  : 

First.  That  measures  be  at  once  taken  to  secure  proper  superintendence  and  8ul) 
sequent  care  of  the  sanitary  work  to  be  undertaken  by  the  city.  This  will  involve 
among  other  things,  the  employment  of  a  trained  and  thoroughiy  competent  sauitar,\ 
officer,  and  it  is  absolutely  necessary  that  such  intelligent  superintendence  and  cav( 
sball  be  provided  and  continued,  if  good  results  are  to  be  obtained  from  any  con)pre 
bensive  system  of  municipal  sanitation.  There  is  a  large  amount  of  sanitary  work  tc 
be  done  in  Memphis,  the  details  of  which  must  be  left,  to  a  great  extent,  discretion 
ary  in  order  to  secure  the  best  results  without  unnecessary  expense  ;  but  this  discre 
tionary  power  should  be  intrusted  only  to  a  competent  health  authority,  independeni 
of  politics,  and  unless  it  be  provided,  we  do  not  think  that  the  efforts  of  the  author 
ities  and  citizens  of  Memphis  to  make  it  a  healthy  city  will  be  successful. 

Second.  That  as  soon  as  possible  there  shall  be  carried  out  a  methodical  and  thorongl 
system  of  opening,  ventilating,  and  chilling  all  the  houses  in  the  city,  whether  octni- 
pied  or  unoccupied.  This  should  be  done  in  such  a  manner  as  to  secure  the  exposure 
to  currents  of  fresh  cold  air,  for  at  least  twenty-four  hours,  of  all  rooms,  cellars,  closets, 
interior  of  trunks,  boxes,  bureau  drawers,  &c.,  and  also  of  bedding,  carpets,  cloth- 
ing, &c. 

In  this  connection  it  is  also  recommended  that  all  rags,  bedding,  material  for  mat- 
tresses, and  articles  of  a  similar  nature  now  collected  in  the  junk-shops  of  the  city,  oi 
which  may  be  found  elsewhere  under  circumstances  which  would  cause  the  presump- 
tion of  their  infection,  should  be  at  once  collected  and  destroyed  by  fire. 

Third.  That  it  is  important  that  the  city  should  have  control  of  the  water-works, 
at  least  to  such  an  extent  as  to  insure  a  change  in  the  present  source  of  supply,  and 
also  to  insure  that  a  sufficient  amount  of  water  for  sanitary  purposes  shall  at  all  times 
be  at  the  disposal  of  the  city.  The  water  supply  should  be  taken  either  from  the  Mis- 
sissippi River,  above  the  point  of  entrance  of  Wolf  River,  from  a  deep-lying,  pure 
water-bearing  stratum,  if  such  can  be  found,  or  from  a  distant  inland  source. 

The  use  of  all  polluted  cisterns  and  wells  should  be  at  once  discontinued. 

Fourth.  That  a  large  number  of  houses  in  the  city  should  be  condemned,  torn  down, 
and  the  material  destroyed  by  fire.  This  will  include  not  only  foul  shanties  and  cabins, 
but  some  large  buildings  in  the  heart  of  the  city. 

Fifth.  That  all  privy  vaults  now  in  the  city  should  be  cleaned  out  and  filled  with 
fresh  earth,  and  that  hereafter  no  system  of  dealing  with  excrement  shall  be  permitted 
which  in  volves  i)ollntion  of  soil,  water,  or  air.  In  those  portions  of  the  city  so  thickly 
settled  as  to  warrant  it,  there  should  be  introduced'a  system  of  sewerage  to  discharge 
into  the  Mississippi  River  upon  a  plan  substantially  as  recommended  by  Colonel  War- 
ing. This  plan  excludes  rain-water  and  subsoil  water  from  the  sewers,  and  makes  use 
of  earthen  pipes  instead  of  brick,  the  dimensions  of  the  pipes  being  so  regulated  as  to 
secure  a  constant  flow,  which,  at  the  maximum,  shall  not  more  than  half  fill  the  pipe 
at  any  point.  The  pij^es  are  to  be  flushed  at  regular  intervals  with  clean  water  from 
the  city  water  supply,  by  means  of  a  system  of  flush-tanks.  These  recommendations 
include  a  system  of  subsoil  drainage,  discharging  into  the  bayous  and  into  the  river. 

The  total  cost  of  these  systems  of  sewerage  and  subsoil  drainage  is  estimated  at 
$225,000. 

The  connection  of  houses  with  this  sj'stem  of  sewerage  should  be  under  municipal 
control,  and  in  accordance  with  specifications  to  be  prexjared  by  the  sanitary  authori- 
ties. Public  urinals  and  wat(!r-closet8  to  connect  with  the  sewers  should  be  provided. 
The  city  should  take  charge  of  the  removal  of  excrement  from  all  premises  ]iot  con- 
nected with  sewers,  and  should  insure,  by  frequent  and  trustworthy  inspection,  the 
proper  condition  of  the  receptacles  so  used.  In  those  houses  which  arc  to  be  connected 
with  the  sewers,  and  in  which  the  privy  vaults  are  discontinued,  there  should  be  used 
in  the  interval  between  the  closing  of  the  vaults  and  the  making  connection  with  the 
sewers  some  simx)le  form  of  frequent  dry-earth  removal. 

Sixth.  That  the  bayous,  with  a  sufficient  strip  of  ground  on  each  side  to  insure  their 
control  and  freedom  from  pollution,  should  be  made  the  property  of  the  city  for  secur- 
ing drainage  and  as  a  public  park,  the  banks  being  properly  grassed  and  a  constant 
stream  of  clear  water  being  secured.  The  backing  up  of  high  water  from  the  river 
into  the  bayou  should  be  2)revented  by  means  of  a  dam,  in  connection  with  which 
must  be  provided  pumping  machinery  to  dispose  of  the  ordinary  flow  during  suck 
period  of  high  water.  This  pumping  would  not  generally  ajiply  to  the  storm-watOT 
falling  on  the  surface  of  the  city,  since  the  plan  of  surface  drainage  includes  an  inter- 
cepting surface  gutter  on  each  side  of  the  bayou,  carrying  over  the  top  of  the  dam  the 
water  of  all  ordinary  storms.  The  total  cost  of  the  dam  and  pumping  apparntus  is 
estimated  at  $3,500.  " 

Seventh.  That  a  system  of  building  regulations  shall  be  enacted  and  enforced,  p 
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-wlino-  that  110  buildiuss  shall  be  hereafter  erected  in  the  city  unless  the  plans  have 
:.eea  Approved  by  sanitary  anthority.  and  that  the  construction  shall  also  be  sub- 
ject to  nHnsection  and  approval.  All  nncondemned  buildings  whose  lower  floors 
fre  less  tbaXo  feet  from  the  ground  should  be  raised  to  that  height  as  early  as  pos- 
'SJle  and  in  future  all  dwellin|s  should  be  built  with  their  lower  floors  at  least  two 
feet Vom  the  ground ;  also,  that  all  cellars  and  basements  should  be  freely  ventilated. 
\11  this  should  be  enforced  by  municipal  authority. 

Eighth  In  this  brief  report  no  recommendations  are  made  with  regard  to  many  im- 
nortant  points  in  municipal  sanitation,  such  as  the  system  ot  removal  of  garbage,  slop- 
laieTala^^  animals,  and  refuse  ;  the  regulation  of  markets  f  ^^^^^^f  f  "^^.^l^^^^^^^^^^^ 
nitals  and  public  charities,  public  baths,  cemeteries,  school-houses,  &c.-m  part  be- 
cai^e  the  detailed  inspections  on  these  points  are  not  yet  completed,  in  part  because 
these  are  lar-^^^  matters  of  detail,  requiring  the  constant  supervision  of  the  compe- 
tent sanitarv  authority,  urged  inourlirst  recommendation;  and  the  providing  such 
authodtv li  the  best  mean^of  insuring  that  all  these  things  will  receive  due  atten- 
?ion  The  existing  regulations  requiring  the  reporting  of  all  cases  of  contagious  and 
Xtious  disease,"and"also  the  requiring  of  burial  permits,  should  be  strictly  enforced 
\in  h  With  the  exception  of  those  devoted  to  heavy  trafdc,  it  is  advised  that  all 
streets  should  be  constricted  of  Padacah  gravel,  laid  on  a  properly-shaped  road-bed 
after  the  s^^^     drains  have  been  established,  and  that  the  gutters  and  curbs  should 

^'s\nfe\fe  v^isf^^^^^^^  committee,  Dr.  F.  \y.  Reilly,  who  had  been  appointed  inspector 
in  chai  -e  an^^  assumed  the  duties  of  that  position  November  22,  has  m  accordance 
with  ?he  instructions  of  the  committee,  vigorously  pushed  the  house-to-house  inspec- 
tion, and  this  was  completed  early  in  January.  i  •  +  ,  ^-f  \\a^r.r.^,\^ 
A  copy  of  Dr.  Reilly's  report  and  a  summary  of  the  sanitary  history  of  Memphis, 
Teun.,  prepared  by  him  is  herewith  submitted.  ,  ^ -^^  c,..or.f  tt  d 
In  connection  with  this  there  is  also  submitted  a  report  of  Dr.  Charles  Smart,  U.  S. 
A.  on  the  analvses  of  the  water  supply  of  certain  t^wns  of  Mississippi  and  Tennessee, 
and  more  especiall v  of  the  city  of  Memphis.    It  will  be  seen  from  these  reports  that  the 

'  Report  of  the^results  of  the  inspection  of  one  ward  of  the  city,  upon  which  the  commit- 
tee based  the  recommendations  contained  in  their  prelimmary  report 
cave  a  fair  sample  of  the  condition  of  the  entire  place,  and  it  is  not  probable  that  the 
Recommendations  of  the  committee  would  have  been  materially  ^V^^^^^.V^lf^u^^^^ 

'  had  they  had  at  that  time  the  entire  data  which  are  now  presented     ^s  the  ho^^^^^^^ 
house  inspection  proceeded,  Dr.  Reilly,  in  accordance  with  the  instruction  of  the  com- 

'  Se!  harfurnilhed  to  the  authorities  of  the  city  lists  of  the  principal  nuisances 

■  discovered,  giving  their  precise  location  and  character. 

;  The  recommendations  contained  in  the  preliminary  report  of  the  committee  were 
approved  bv  the  executive  authorities  and  by  the  committee  of  citizens  ot  Memphis, 
who  petitioned  the  governor  to  call  a  special  session  of  the  legislature  to  grant  to  the 
Taxinl  district  the  necessary  authority  to  levy  a  tax  to  carry  out  the  work  thus  recom- 


Accordincdy  the  legislature  was  called  and  passed  an  act  authorizing  the  levying  o 
a  tax  of  two  per  cent!,  one-half  to  be  collected  in  February  and  one-half  m  November. 

In  the  mean  time  the  legislative  council  had  passed  an  ordmance  directing  the 
immediate  emptying  and  filling  up  with  fresh  earth  of  all  privy  vaults  in  the  city. 
This  met  with  considerable  opposition,  and  the  result  was  that  the  ordinance  was 
finally  modified  to  read  as  follows:  rr^^,   ^  -i,  1.^^1+1.^^/1^ 

Section  1.  Beit  ordained  hy  the  Icr/islative  council,  That  so  much  of  the  health  ordi- 
nances, sections  253a  to  258c,  inclusive,  p.,  1245  (Heiskell's  I^^S^f  )v^f,^^^^:^;:f^ 
ing  up  of  all  privy  vaults,  and  the  carrying  away  of  excrement  at  the  occupant  s  or 
owuel's  expense,  be,  and  the  same  is  hereby,  modified  and  shall  have  force  as  follows 
There  shall  be  appointed  by  this  council  and  the  board  of  health,  inspectors  of  vaults, 
who  shall  each  at  once  proceed  to  inspect  every  privy  vault  and  water-closet  m  tlie 
respective  districts  assigned  them,  and  where  in  his  or  their  opinion  the  same,  or  any 
of  them,  are  in  unsanitary  condition,  the  inspector  shall  at  once  condemn  the  same  as  a 
nuisance,  and  notify  the  occupant  or  owner  of  the  premises,  where  such  lY^^T;'^ault 
or  water-closet  is,  to  clean  out,  disinfect,  and  fill  up  the  same  wifhm  ten  days  t.heie- 
after:  Provided,  however,  When  such  occupant  or  owner  is  so  notified,  it  he  teeJs  ag- 
OTieved  by  such  action",  he  mav  petition  the  fire  and  police  commissioners,  withm  two 
davs  after  said  notice,  to  have  a  committee  of  three  citizens,  to  be  appointed  by  the 
president,  to  visit  and  inspect  such  vault,  who  shall  act  at  once,  and  upon  their  in- 
spection snch  action  shall  be  taken  as  they  or  any  two  of  them  may  111  writing  suggest. 

"Sec.  2.  Be  it  farther  ordained,  That  after  the  privy  vaults  have  been  cleaned  out, 
disinfected,  and  filled  up,  the  fecal  matter  from  receptacles  provided  therefor  shall  be 
removed  at  the  expense  of  the  district  until  connections  can  be  made  with  the  sewers 
now  in  contemplation  of  construction,  or  until  such  time  as  this  council  shall  further 
determine;  and  receptacles  shall  be  furnished  by  the  district  to  all  who  choose  to  ac- 
cept the  same,  at  th(;  lowest  cost  j)rice. 
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''  The  object  of  this  modification  being  to  more  effectually  and  certainly  prevent  tlie 
pollution  of  soil,  air,  or  water,  and  carry  out  the  recommendations  of  the  National 
Board  of  Health.  ^ 

''Passed  January  10,  1880. 

"D.  T.  PORTER, 

lin  T    Ti  ^'President. 

"C.  L.  PULLEN, 

'■^Secretary." 

The  plan  of  sewerage  proposed  by  Colonel  Waring  was  finally  adopted  by  the  leg- 
islative council,  and  in  the  latter  part  of  January  contracts  were  made  for  sewer-pine 
and  Colonel  Waring  was  appointed  to  superintend  the  work,  which  at  the  present 
time  IS  going  on  as  fast  as  the  nature  of  the  case  will  admit.  It,  is  hoped  that  the 
principal  portions  of  the  city  will  have  sewer  connections  by  the  1st  of  May  next 
The  work  of  condemning  and  destroying  unsanitary  houses,  shanties,  &c.,  has  beeii 
going  on  m  accordance  with  the  necessary  legal  forms,  and  over  one  hundred  such 
houses  have  been  destroyed  at  the  present  time. 

In  addition  to  those  that  are  to  be  destroyed  there  are  a  large  number  of  houses  in 
Memphis  which  ought  to  be  raised  from  the  ground,  so  as  to  permit  the  free  circula- 
tion of  air  beneath  them. 

The  quantity  of  dangerously  infected  material,  bedding,  clothing,  &c.,  now  in  the 
city  of  Memphis  which  has  not  been  disinfected  is  probably  small.  In  a  majority  of 
houses  in  which  the  disease  occurred  during  the  past  year  articles  of  infected  clothing 
or  bedding  were  either  destroyed  or  disinfected  at  the  time,  and  the  location  of  the 
remainder  has  been  pointed  out  in  detail  to  the  health  authorities.  The  committee 
have  also  strongly  urged  on  the  authorities  from  time  to  time  the  destruction  of  col- 
lections of  rags,  of  which  there  are  several  in  junk-shops  in  Memphis.  One  of  the 
largest  of  these  collections  was  burned  by  an  accidental  fire  in  the  fall  of  the  year. 
While  it  is  quite  possible  that  during  the  cold  weather  these  rags  might  be  baled 
and  sent  to  paper-mills  in  the  North  and  be  there  used  with  impunity,  it  is  well 
known  that  the  stock  received  at  paper-mills  is  often  not  used  for  a  number  of  months, 
and  that  thus  there  is  certainly  at  least  a  possibility  of  conveying  the  disease  in  this 
way.  Irrespective  of  this,  however,  it  is  believed  that  the  general  principle  of  forbid- 
ding the  exportation  of  rags  of  any  kind,  from  a  place  so  dangerously  infected  as  Mem- 
phis has  been,  is  one  that  should  be  maintained,  and  that  to  secure  the  confidence  of 
neighboring  communities  all  such  collections  should  be  forbidden,  and  if  found  should 
be  promptly  destroyed.  It  is  impossible  to  secure  satisfactory  evidence  that  the  whole 
of  any  given  quantity  of  rags  has  been  properly  disinfected,  and  the  value  of  such  col- 
lections is  not  sufficient  to  warrant  attempts  at  their  preservation. 

Owing  to  the  delays  in  obtaining  the  necessary  authority  from  the  legislature  deciding 
upon  the  plan  for  sewerage,  making  the  necessary  contracts,  &c.,  it  will  be  impossible 
to  commence  the  work  of  laying  the  sewers  at  the  point  where  it  is  desirable  that  this 
should  be  done,  viz,  at  the  lowest  point  on  the  level  opening  into  the  river,  since  the 
river  is  now  many  feet  above  low-water  mark,  and  extensive  back-water  is  caused  in 
the  Bayou  Gayoso.  To  avoid  the  difficulty  which  this  would  cause  it  is  proposed  tem- 
porarily to  turn  the  sewage  into  a  large  iron  pipe  at  present  used  for  carrying  the 
sewage  from  the  prison  into  the  river. 

It  is  hoped  that  much  will  be  done  before  the  approach  of  warm  weather  in  the  way 
of  destruction  of  infected  material  and  houses,  of  cleaning  and  filling  the  worst  of  the 
privy  vaults,  in  establishing  a  system  of  sewerage,  and  to  some  extent  a  system  of 
drainage  throughout  the  city.  Very  little,  however,  can  be  done  during  the  present 
season  to  remedy  the  evils  of  the  present  water  supply.  The  difficulty  and  cost  of 
extending  by  means  of  inverted  siphons  the  supply  pipe  for  the  present  water-works 
across  the  Wolf  and  Hatchie  Rivers  to  the  Mississippi  River  is  so  great  that  the  parties 
now  having  control  of  the  water- works  will  not  attempt  it.  The  majority  of  the  cis- 
terns in  the  town  contain  water  which  is  unfit  for  use,  at  least  without  boiling ;  and 
the  water  from  the  Wolf  River  is  unfit  for  use  without  careful  filtration,  by  means  of 
filters  which  should  be  very  frequently  renewed. 

The  report  of  Dr.  Reilly,  and  especially  the  statistics  of  the  mortality  of  the  city, 
with  his  remarks  thereon,  furnish  additional  proof,  if  any  were  needed,  as  to  the 
unsanitary  conditions  which  have  prevailed. 

The  following  communication  was  addressed  to  President  D.  T.  Porter,  under  date 
of  February  16,  1880  : 

"  Dear  Sir:  I  have  the  honor  to  invite  your  attention  to  the  fiict  that  it  will  bo 
prudent  for  the  municipal  authorities  of  Memphis  to  keep  in  view  the  possibility  of 
the  reappearance  of  yellow  fever  in  that  city  as  warm  weather  comes  on,  somewhat  as 
the  disease  appeared  last  year.  AVhile  we  have  good  reason  to  hope  that  the  sani- 
tary measures  which  have  been  inaugurated,  and  ar(^  now  being  urged,  by  the  city 
may  have  the  effect  to  free  the  place  of  local  causes  of  tliis  disease,  it  is  still  impossi- 
ble at  the  present  time  to  say  with  certainty  that  this  will  be  completely  etfectcd. 
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This  imcertaintv  iucreases  tlie  responsibility  of  tliose  officially  cliarged  with  the  inter- 
ests of  the  citv/and  makes  it  imperative  that  the  powers  conferred  and  the  duties  im- 
posed upon  tliem  bv  law  be  utilized  and  discliarged  to  the  fullest  extent. 

In  view  of  the  great  desirabilitv  of  taking  every  precaution  to  prevent  tlie  recur- 
rence of  an  epidemic  during  the  coming  year,  I  would  respectfully  offer  t^e  following 
su-«-estious,  premising  that  I  do  this  with  a  full  appreciation  of  the  difficulties  and 
drawbacks  under  which  the  officers  of  the  taxing  district  have  heretofore  labored,  but 
which  it  is  presumed  are  now  in  the  main  removed  by  the  decision  affirming  the  con- 
stitutionalitv  of  the  district  government.  ^  oi  n  + 

''Sections  158  and  259  of  article  1,  chapter  5,  of  the  ordinances  of  Shelby  County, 
Tennessee  (see  pp.  97  and  1-25-6  of  Heiskell's  Digest,  Memphis,  1879),  confer  upon  the 
board  of  health  the  authoritv  to  make,  establish,  and  declare  all  rules,  orders,  special 
reoulations,  and  sanitarv  ordinances  necessary  for  carrying  into  effect  the  provisions 
and  powers  contained  in  said  article.  And  the  latter  section  (259)  declares  the  neglect 
or  violation  of  any  such  rules,  orders,  sanitary  regulations  or  ordinances,  to  be  a  mis- 
demeanor, punishable  bv  fine  on  trial  and  conviction.  _ 

"Under  this  authority  it  is  clearly  the  duty  of  the  board  of  health,  as  it  is  certainly 
of  the  utmost  importance,  to  '  declare,' by  publication  in  the  columns  of  the  daily 
papers  bv  circular,  and  by  other,  usual  methods,  the  duties  and  responsibihties  ot 
the  various  classes  of  the  communitv,  professional  and  secular,  with  reference  to  the 
public  health.  It  is  idle  to  expect  that  any  large  number,  even  of  physicians  or  other 
intelho-ent  members  of  the  community,  will  make  such  study  of  the  ordinances  as  is 
necessarvto  define  their  duties  and  responsibilities;  but  it  may  be  safely  asserted 
that  if  the  requirements  were  understood  they  would  receive  prompt  and  wiUing  com- 
pliance from  the  large  majority  of  all  classes.  As  early  notification  of  the  existence 
of  conta^^ious  disease  is  of  the  first  importance  at  all  times,  but  more  especially  at 
present  I  would  suggest  that  the  regulations  of  the  board  for  the  enforcement  of  sec- 
iion23G(see  Digest,  p.  118),  requiring  ^  every  physician  to  report  to  the  board  of 
health  in  writing  every  person  having  a  contagious  disease,'  &c.,  set  torth  that  it 
shall  be  held  to  be  a  substantial  compliance  with  this  section  if  the  physician  furnish 
to  the  householder  or  head  of  the  family  in  which  a  contagious  case  may  be  a  written 
certificate  containing  the  information  called  for  in  said  section.  Regulations,  based 
on  section  240  (ibid.,  p.  119),  should  then  make  it  a  substantial  compliance  with  the 
requirements  of  this  latter  section  if  the  householder  or  head  of  the  family  promptly 
deliver  said  certificate  to  the  secretary  of  the  board  of  health,  but  m  default  of  the 
attendance  of  a  physician  should  still  enforce  a  literal  compliance  with  the  section. 

"In  this  as  in  all  other  regulations  of  the  board,  the  penalties  as  prescribed  m  sec- 
tion 259  (ibid.,  pp.  125-6)  should  apply  to  failure  of  either  party,  and  should  be  clearly 
specified  and  strictlv  enforced.  My  reason  for  making  this  suggestion  is  that  it  is  for 
the  benefit  of  the  householders  of  the  city  of  Memphis,  and  not  for  the  benefit  ot 
physicians,  that  such  reports  should  be  made,  and  I  do  not  think  it  just  or  good  policy 
to  undertake  to  compel  phvsicians  to  make  such  reports  without  giving  them  adequate 
compensation.  As  a  matter  of  fact,  all  physicians  do  not  make  such  reports,  and  at 
no  place  in  this  country  has  it  been  found  possible  to  literally  enforce  such  a  law. 
Another  reason  is  the  fact,  to  which  I  shall  again  allude,  that  among  the  negroes  a 
physician  is  by  no  means  always  called  in  in  case  of  yellow  fever. 

"  The  enforcement  of  section  240,  in  the  manner  indicated,  would,  however,  tend  to 
secure  reports  even  in  such  cases.  .       . r.     i  ^ 

"Like  action  is  suggested  with  reference  to  the  .following  sections,  it  it  be  true,  as 
I  am  informed,  that  these  sections  are  ignored :  .  . 

"Section  154  (ibid.,  p.  96),  requiring  physicians,  midwives,  and  others  practicing 
about  the  cure  of  the  sick  or  injured,  to  be  properly  registered  at  the  board  of  health. 

"Section  237  (ibid.,  p.  118),  requiring  reports  of  deaths  from  contagious  or  infectious 
diseases  within  twenty-four  hours  after  their  occurrence.  (I  am  informed  that  under 
the  existing  practice  a  death  from  a  contagious  disease  might  occur  on  Sunday  morn- 
ing and  the  board  of  health  would  have  no  official  cognizance  thereof  until  the  fol- 
lowing Saturday  evening.)  .        ...  r. 

"Section  251  (ibid.,  p.  122),  forbidding  the  retention  or  exposure  (as  m  public  fune- 
rals of  decedents  from  contagious  diseases)  of  dead  bodies  to  the  peril  or  prejudice  of 
the  life  or  health  of  others. 

"  Sections  252,  253  (ibid.,  p.  122),  requiring  reports  of  births,  marriages,  and  deaths. 
"In  such  regulations  and  orders  as  the  board  may  profitably  publish  at  the  present 
time  concerning  the  foregoing,  it  is  very  desirable  to  charge  those  immediately  inter- 
ested, namely,  the  householder  or  head  of  the  family,  with  the  duty  of  communicat- 
ing directly  with  the  board,  as  has  been  already  indicated.  Wherever  the  phrase 
'contagious  disease'  occurs  in  any  quoted  section  of  the  ordinances,  or  in  circulars, 
orders,  &c.,  its  definition  as  given  in  section  1.54  (cholera,  yellow  fever,  or  scarlet 
fever)  should  also  be  set  forth,  or  so  much  of  it  as  may  be  necessary  to  keep  clearly 
before  the  public  mind  the  object  of  the  requirements.  In  addition  to  the  necessary 
declaration  of  remdations  for  the  enforcement  of  the  above-named  sections,  and  whose 
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prompt  publication  I  cannot  too  strongly  urge,  I  think  that  great  benefit  would  accrue 
trom  a  circular  or  card  of  instructions  (which,  of  course,  should  have  the  force  of  a 
regulation  of  the  board)  to  the  various  classes  of  persons  mentioned  in  sections  238 
239,  241,  242,  243,  and  244.  Such  circulars  or  cards  should  be  furnished  the  proper 
persons,  and  required  to  be  preserved  and  conspicuously  displayed  in,  for  example 
the  cabins  of  all  steamboats,  in  all  railroad  baggage,  express,  and-  ])assengcr  coaches 
or  cars,  and  at  railway  stations  of  roads  centering  in  Memphis;  in  the  offices  and  all 
rooms  of  hotels,  inns,  boarding  and  lodging  houses,  &c.  It  will  be  understood  t  hat 
such  action  as  is  hereby  suggested  must  be.  continuous ;  that  orders  and  re<>-u];i,tiou8 
will  need  repeating  and  explaining,  possibly  modifying,  from  time  to  time,  uccordin<y 
to  circumstances  and  developments.  In  sanitary  matters  the  educational  process  is 
never-ending ;  new  scholars  need  the  old  lessons,  but  the  results  are  nmch  more 
creditable  and  cost  vastly  less  than  the  most  scientific  and  efficient  efforts  that  can  be 
possibly  made  in  dealing  with  an  epidemic  after  it  has  been  allowed  to  begin. 

''Aside  from  these  suggestions  of  methods  for  the  discharge  of  duties  made  oblio-a- 
tory  by  statute,  I  have  also  to  urge—  ^ 

''Secondly.  That  measures  be  taken  to  secure,  as  far  as  possible,  reliable  informa- 
tion with  regard  to  the  health  of  the  colored  population  of  Memphis  so  far  as  the  four  - 
diseases  above  mentioned  are  concerned.    This  is  specially  important  during  thr 
months  of  June,  July,  and  August  of  the  present  year  with  reference  to  yellow  fever. 
The  negro,  as  a  rule,  has  no  great  fear  of  yellow  fever,  and  often  does  not  think  it 
necessary  to  call  in  a  physician.    If  it  be  possible  to  obtain  information  of  sickness' 
among  the  colored  population,  through  some  of  their  church  or  other  organizations,  . 
for  the  present  summer  I  strongly  recommend  that  it  should  be  done.  % 

'^ Thirdly.  I  would  recommend  that  the  necessary  organization  be  agreed  upon  be- - 
forehand  for  securing  the  most  complete  isolation  possible  of  the  first  cases  of  yellow^ 
fever.    This  is  of  the  very  greatest  importance.    Unless  these  measures  are  agreed  ' 
upon  beforehand,  when  the  first  case  occurs  it  will  be  too  late  to  attempt  to  prepare 
and  enforce  them  in  the  panic  which  will  ensue.    This  isolation  should  relate  to  the 
sick  person,  to  his  room  and  its  contents,  and  to  the  house.    For  suggestions  as  to 
details  you  are  respectfully  referred  to  the  instructions  given  last  summer  to  inspectors  } 
of  this  Board,  which  instructions  will  be  found  on  page  4  of  Supplement  No.  2  of  the  " 
National  Board  of  Health  Bulletin,  being  the  report  of  the  National  Board  of  Health  ^ 
for  1879,  a  marked  copy  of  which  is  this  day  sent  to  your  address.    If  the  fever  should 
appear  in  Memphis  this  year  from  causes  remaining  over  from  preceding  years,  very  - 
probably  the  actual  cause  of  the  disea  se  in  the  first  case  may  not  exist  in  "his  residence. 
Isolation,  however,  should  be  carefully  practiced  with  regard  to  the  case  and  to  the 
residence,  and  a  sharp  lookout  kept  for  other  cases.    If  other  cases  occur,  careful  ex-  . 
amination  will  soon  show  a  certain  limited  area  within  which  all  the  infection  has 
occurred.    As  soon  as  this  can  be  even  approximately  determined,  this  area  should  be 
entirely  depopulated,  and  no  person  should  be  allowed  to  enter  it  thereafter,  except  such 
as  have  had  yellow  fever,  and  who  are  sent  into  it  to  carry  out  a  careful,  methodical, 
thorough  system  of  cleansing  and  disinfection  under  the  direction  of  a  competent  offi- 
cer.   By  prompt  and  efficient  isolation  and  disinfection,  I  believe  that  the  spread  of 
the  disease  may  be  prevented  and  the  necessity  avoided  for  the  very  costly  and  highly 
demoralizing  process  of  depopulation  of  the  whole  city.    Whatever  ordinances  may  be 
necessary  to  give  the  health  department  full  power  to  enforce  this  isolation  should  be 
enacted,  and.  under  the  circumstances,  it  is  the  duty  of  every  member  of  the  commu- 
nity to  use  all  his  influence  to  secure  it." 

Under  date  of  February  23, 1880,  Hon.  D.  T.  Porter,  chairman  of  the  legislative  coun- 
cil, Memphis,  forwarded  a  communication  to  the  Board,  in  which  it  was  suggested  ■■ 
that  in  order  to  make  more  thoroughly  and  promptly  available  before  the  acfv'ent  of 
warm  weather  the  sanitary  information  acquired  by  the  house-to-honse  inspection,  it 
would  be  expedient  that  the  National  Board  of  Health  should  temporarily  detail  one 
of  its  inspectors  familiar  with  t  hat  information  to  co-operate  with  and  assist  the  local 
board  of  health  in  the  sanitary  work  now  in  progress. 

He  also  stated  that  such  inspector  would  be  given  necessary  authority,  as  executive 
officer  of  the  local  board  of  health,  to  enable  him  to  carry  out  the  suggestions  made  in 
the  letter  of  the  chairman  of  the  committee  on  the  sanitary  survey  of  Memphis,  dated 
February  16,  1880.  This  suggestion  of  Governor  Porter  was  approved  by  the  execu- 
tive committee,  and  Dr.  S.  H.  Colliup,  one  of  the  inspectors  of  the  National  Boards 
employed  in  the  house-to-house  survey  and  formerly  secretary  ol  the  board  of  health 
of  Memphis,  was  detailed  in  accordance  with  this  request. 

The  authorities  of  the  taxing  district  and  the  leading  citizens  of  Memphis  have 
afforded  the  committee  and  its  agents  every  means  in  their  power  to  facilitate  the 
work.  The  committee  is  also  especially  indebted  to  Hon.  John  Johnson  and  to  Maj. 
W.  H.  H.  Benyaurd,  U.  S.  A.,  for  adviee  and  information. 

It  is  believed  that  the  results  of  the  sanitary  survey  will  be  very  valuable,  not  only  " 
for  immediate  use  but  for  future  reference,  to  the  authorities  and  citizens  of  Memphis. 
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A  commencement  of  a  sanitar>«  of  ^^^^^^^^^^ 

aiued,  and  a  very  modera  e  expend  ture  ^^^^  ^^^^  improved  and 

Respectfully  submitted. 

For  the  committee  :  j  g  BILLINGS,  M.  D., 

Cliairman. 


A. 

Report  of  Dr.  F.  AV.  Reilly. 


TT..  Tn  -..nrsuince  of  instructions  from  the  committee  on  the  sanitary  survey  of 
.^ir:  In  pursuance  oi  iumiuol  top  of  the  house-to-house  inspection  of  the 

Memphis,  received  Novemto  preliminary  ^vork 

'^'VfoTlv'Soved  a^ 

riWrtions     murin<r  the  period  the  total  ramtall  amounted  to  14.52  inches. ) 

time  to  the  local  authorities  through  the  resident  member  of  the  committee,  Dr.  K.  w 

"^AtrheS'ofll^l'cond^^  attention  from  the  local  authorities  was 

also  coSd  for  each^^ri  X^^^  as  its  inspection  was  cempleted  and  this  was  trans- 
mitted thro  gh  the  same  channel,  to  the  authorities  of  the  taxing  district.  Ten  ot 
Se  et3s  were  thus  prepared,  covering  256  pages  ot  leg^^ 

nmns,  and  setting  forth  the  location  and  description  of  12,390  insanitary  couaiuons 

"'N^fy'sixViov^^^  ■^nsV^^tionretn.ns,c.yenus^^^^^^^ 

paginated,  indexed,  and  grouped  by  wards  m  ^^^h  ^  ™an^ner  as ^^^^^ 

ence  to  the  original  inspection  of  any  locality  possible.    The  tabulation 

fills  four  royal  folio  volumes,  containing  17G  433  different  entries    ^n  th^^^^^ 

is  believed  every  structure  and  individual  lotof  g^'^n^J^^t^!",^^^  .^^^f^^^^^^ 

Memphis  is  succinctly  described,  with  its  sanitary  history  at  the  date  ot  inspection. 
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Data  have  also  been  furnished  from  this  office  to  Major  Benyuard,  United  States  P« 
gineer  Corps  from  which  has  been  compiled  a  map  showing  the  ownership  a?ea  and 
tfe^'tttllfX^^^^^  property  abutting  upon  tile  bayou.^  (This  is  SdecU^  fur^ 
tary  su?veyO  conservancy,  recommended  by  the  committee  on  the  sani- 

A  sanitary  ward  map,  indicating,  by  colors,  condemned  buildings,  infected  material 
Inr^T^nl^r'  l^^^l^^^^^  If  8-'79,  foul  vaults,  polluted  and  sus^cious  water 
and  pubhcnuisances,  has  also  been  prepared,  and  such  a  map  of  the  entire  city  is  now 
being  completed.  These  subjects  are  so  designated  that  ready  reference  may  be  mTd^ 
to  the  original  inspection  return  for  a  full  description  of  any  individual  Elity 
.  During  the  progress  of  the  work  the  following  gentlemen  have  been  engaged -is 
inspectors,  by  authority  of  the  National  Board  of  Health-  ^ngagea  as 

^'  5'  l^radford  (Memphis),  from  November  7  to  December  3L 

Dr.  fe.  H.  Collins  (Memphis),  from  November  7  ;  still  on  duty. 

Dr.  H.  Ess  (Memphis),  from  November  7  to  November  24 

W"'  n  w  ^""^"^^w.T  ^^V^  Orleans),  from  November  28  to  December  3L 

S  •  S-  3-  ^verall  (Memphis),  from  November  24  to  December  15. 

S""'  w  ^'  ?,?''^''^./^'''T  Prleans),  from  November  28  to  December  3L 

Dr.  W.  B.  Winn  (Memphis),  from  November  7  to  December  31 

Accompanying  this  letter  is  a  general  outline  of  the  sanitary  history  of  the  city 
based  in  greatpart  upon  the  results  of  the  house-to-house  inspection,  and  covering  it 
is  believed,  most  of  the  topics  of  general  interest.  covering,  it; 

I  am,  sir,  very  respectfull}^,  your  obedient  servant, 

F.  VV.  REILLY,  M.  D., 

John  S.  Billings,  M.  D.,  U.  S.  A.,  Inspector-in-Charge. 
Chairman  Committee  on  Sanitary  Survey  of  Memphis.  \ 

.Si^rnrn^  of  Memphis,  Tenn.,  Used  upon  a  house-to-house  inspection  of  the 

SoaVf^SiJ,  '  ''^  ^'  ^-^  ^'^^  National 

■  '^^]''?}^^n^  Memphis,  at  present  the  "taxing  district  of  Shelby  County,"  is  situated 
in  Shelby  County,  Tennessee,  latitude  35°  7'  north,  longitude  90°  7'  west  with  a Tren t 
est  altitude  of  287.44  feet  above  tide-water  in  the  Gulf'of  Mexico  '  ^ 

Frt^p'lfmlwV^'^'^^^^n  ^^^^""^  P'^^"'^''*  ""'^^^  occupied  as  a  trading  post  by  the 
Fiench  under  La  Salle  who  made  a  treaty  with  the  Indians  of  the  Chickasaw  tribe 
and  built  a  f  ort  upon  the  bluff,  which  bears  their  name.  In  1783  the  region  waT  taken 
nsr;ern.?-'/'l^-^^;r'f^  governor-general  of  Louisiana,  Don  Gayosr^sfname 
is  also  perpetuated  in  the  bayou  running  through  the  city.  Gayoso  fortified  the  nost 
fJl^lfS''  ''■''f^'  of  the  Wolf  River,  ab^out  wh^ore  the  iv/ot  of  jlfferson  street  now  is 
and  the  Spanish  occupation  continued  until  the  treaty  of  San  Ildefonso,  in  1803 
,n.n  P^•nT7^^  1       ^^^^  ^^''^  thousand  acres  in  which  the  site  is'included  was 

made  in  1783,  b;y  John  Rice,  a  merchant  who  removed  from  North  Carolina  to  Nash-- 
vil  e  about  this  period     In  1794  Judge  John  O  vertou  became  the  ONvner  of  the  tvll  * 
and  conveyed  a  half  interest  m  the  property  to  General  Andrew  Jackson,  who  in  turn 
sold  three-fourths  of  his  interest  to  James  and  William  Winchester,  in  the  year  1819 
In  the  following  year,  1820  the  town  was  planned,  and  called  Memphis.    At  this  time 
the  settlement  numbered  fifty-three  souls.    In  1826  the  town,  with  a  population  of 
between  five  and  SIX  hundred,  was  incorporated;  but,  owing  to  local  ivalries  two 
rr/?b^^f'  T  the  -city  of  South  Memphis,"  were  er^ctlcl 

r.tnr  n  nd  nf '  ^""Z  T  contmued  Until  1852,  when  they  united  in  the  election  of  one 
mayor  and  one  board  of  aldermen. 

POPULATION  AND  GROWTH.  'j 

^^f'  population  was  estimated  at  less  than  10,000,  a  rapid  advance  being 
claimed  for  the  two  subsequent  years,  so  that  in  1854  a  census  showed  12,867  inhab- 
itants, which  was  increased  by  the  clos*  of  1857  to  an  estimated  population  of  25,000 
J,^?^!  rf.T*^  bemg  attributed  to  the  completion  of  the  first  portion  of  the  Mem^ 
?Rfin  ^^  Charleston  Railroad.  Although  there  was  a  large  increase  between  1850  and 
labO,  this  latter  estimate  was  not  borne  out  by  the  figures  of  the  eighth  United  States 
census,  which  gave  Memphis  a  population  in  1860  of"22,621,  as  against  8,841  in  1850 
by  the  same  authority.  The  ninth  census  (1870)  placed  the  population  at  40,226 ;  but 
^n^^«^7^?•« ''''  ""f^  m  this  connection  that  the  city  limits  were  materially  enlarged 
in  1867-68,  so  much  so  that  they  embraced  4,114  acres  at  the  time  when  the  niSth 
census  was  taken ;  and  much  of  this  additional  area  was  as  thickly  settled  as  the  aver- 
age of  the  former  or  present  area.    During  the  session  of  the  State  legislature  of  1871 
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1  1  ,;'o  nnnther  oliancre  wus  made,  and  the  area  was  reduced  to  the  present  city  limits, 
and  '^^^^^         of  territory  and  39  +  per  cent,  of  population. 

mate^of  tiie  growth  of  the  city  within  the  past  decade. 


PRESENT  POPULATION. 


n.,  ti,P  ut  of  Tinuarv  1880,  the  population  of  Memphis,  as  shown  by  the  house-to- 
^-  ?>n^.nv  nndlT954  colored  in  3,609  families,  an  average  of  3.87  persons  to  each 
cupy  t>,o84  of  the  ^'f  6  ^^^^^^^^^  if  persons  to  each  family  (white  and 

a  ^"anitary  survey,"  but  for  which  no  opportuuity  has  yet  offered." 


AREA  AND  TOPOGRAPHY. 


An  area  of  2,590  acres  is  embraced  within  the  present  city  limits,  the  ontlmes  of 
The  she  orMe^phis  and  the  country  immediately  surrounding-  it  is  the  Fourth 

;Thi,  percentage  of  mluc^^^^^^  persons 

since  cut  off.    Multiplyinji  these  3  862  by  ^-f^^- ^^^^  present  population.  The 

S?t&^^ia\>^S8l?;i^JS2^SrS^^^^  rai.  a^a  ot             city  limits, 

and  2,54G  X  6.2774  =  15,982.26  T'^P^lf^^^^^^  that  of  1880,  it  will  he  necessary  to 

If  it  besought  tocompore  f  ^^wZ  to  liave  been  made  within 

assume  the  same  ratio  otniCTea^^^^  I       ^    ^^^^^^  population  of  50,485 

and  that  duo  to  tbo  movoracnt  ot  P»P'>l»t'™-"°  f number  of  dwel- 
taken  on  .January  14,  1880.  il^l' r^is  !>«?<;,'^^/f '^""fA" ,^  Theliouses 
ling,  in  each  wart,. he  nunjbe^^^^^^^ 

pants  of  the  same  houses  on  Januar.v  14  and  m  ^°™">^'7"'^,i^^^^^^  „„  comparison,  these 

ber  and  December,  a  total  of  1,535  persons.  nnnplimivp  of  the  accuracy  of  the  grand 

colored,  while  in  the  flr,,t  and  «l''t\""'i»-''  3«"*^'i^^^^^  was  exactly  the 

the  total  !>»"»™t,«hXd^"csulr^t  wa,^  S^^^^^^  "f  ""^"""^  '^T^^"  '^'T 

^"re,^irAriS=«^T^f"a^^ 

SSr^^L"irte7ro?™[hl™:Mhc;T^^^^ 

jsra'=r'S^^'ii?!rai':^pS^:i;^^^^ 
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^'n  ?w -i"  Tertiary  period.    Tlie  "orange  sand"  stratum  is  nearly  horizontal 

Thf  i.itS^'.- varying  depths,  according  to  the  thickness  of  the  lolm  above  it 

fron  t  of  ^h.  nn'f.''^'?    '-f  ^^1^'  «^  ^^wo-thirds  of  the  river 

front  ot  the  city  Avhere  it  presents  a  bold,  almost  perpendicular  western  face  cut- 
through  by  street  openings  to  the  levee.    Its  greatest  elevation  is  inTe  south  western 
fil'q  r./T  Tennessee  street,  near  the  corner^of  Talbot),  where  it  rises7o  a  1 
67.9  feet  above  the  highest  water  mark,  that  of  1867.    From  this  point,  alon-  theriver 
front,  it  gradually  descends  towards  the  north,  until  it  is  lost  in  the'vallev  of  Bavou 
Gayoso,  some  1,500  feet  south  of  the  north  boundary    Toward  tha  south  the  inc^kT 
"^'"tl^'l     ^  T    1^*       '"^4^  boundary  near  the  river  the  highest  bluff  levo 
r  Jll    J  feet  above  high  water.    North  of  Bayou  Gayoso  the  bluff  again  rises  but 
recedes  from  the  river  at  a  much  greater  angle.    Extending  back  (east )  from  the  river 
the  surface  is  undulating,  with  the  long  ax?sof  the  swells  and  dep?SonsTn^^^^^^^ 
upper  mriT  ^ri^in^r^F*  -tl^e northern  portion  (-Chelsea,"    Scotland."  the 
upper  part  ot     The  Pmch"),  where  the  long  axes  run  neariy  cast  and  west. 


NATURAL  DRAINAGE  SYSTEM. 


Through  the  depressions  flow  a  series  of  bayous  which  form  the  natural  drains  of 
the  area,  only  a  narrow  st.  ip  along  the  river  front  draining  into  the  M&sLinpi  Rh'er 
except  m  the  extreme  northwestern  portion  of  the  city.    Of  these  bayourihrGavo^^^^ 

^t^rZ^Zt^in'u'-  I^^y-^^-y-f(-ith  its  eastTnd'welt''f7rk^^^ 
ana  its  tributaries,  the  Littk;  Betty  and  De  Soto)  dra  ns  the  southern  and  centra 

S^wft  ^'bf f'  ^-^""^^r^''  general  northerly  direction  untiUtreceh^S^^^^^ 
Quimby  with  the  draiuage  of  the  northern  division,  when  it  pursues  a  northwest  and 

^o^'i^\^^'i^ir:^ii^^  ^   ^^-^     ^^-^  ^^^^ 

nSf  r^'f^r^'^^^  ^^^^^  maS3riany%hanged,  these  undulttiom 

oS  loc'Jm  ^^^^  'y^'^'^  ^^^1  ^^'ith  the  exceptZ 

heaviest  rSn  falls.     ^^"'"^^^"'^  specihed,  this  surface  drainage  is  ample,  even  for  the 

The  average  width  of  the  bayous  within  the  city  limil^  varies  from  ten  to  twentv- 
wTth  th^  ^1  ^/l-lfght  of  the  banks,  and  the  volume  of"  wa?er  var  L 

with  the  ram-fall  and  stage  of  water  in  the  Mississippi 

is  m.ir,lv  n'^.^l'^^r  f^f/''^^'  emptying  into  the  bayous,  so^that  tbeir  contained  water 
IS  mainly  made  up  of  the  surtaco  drainage,  and  of  what  is  locally  known  as  ''sine" 

TebanwZw^^ 

the  banks  of  the  bayous.  During  high  water  in  the  Mississippi,  the  river  water  enters 
thebayoas  and  -  backs  up"  the  contents  of  the  latter,  this  -  backing  up"  havin^been 
known  to  extend  for  over  a  mile  through  the  most  densely  settled^pLrts  of  th?  cTty 

mud  or  sQ?  of'fiVfo ^- I]''  ^T'''  1^^^*  «^  accumulations  of 

mud  or  silt  of  five  or  six  feet  m  depth.  As  the  stage  of  water  in  the  river  is  hicrh 
enou  gh  to  obstruct  the  bayou  for  four  or  five  months  In  the  veaJ,  t^he  cLrent  i^s  si  | 
tTe'baUfofte  f  of 'organ™tter  upSi 

falls  and  pfno^P^^^^^^  "^^'^^  '^P^'^^^  decomposes  and  becomes  offeSsive  as  the  water 
tfon  ^bPrfn^r-S    1  T^'''^  ""'"'^  addition  to  this  source  of  pollu- 

banks  tb?  fnn?lT^%^^? -^f      1  v'^f '^''''^^^y  ^^y^^^  or  upon  their 

banks,  the  contents  of  which  are  discharged  directly  into.tho  waters,  while  the  sur- 

oZ\  ^""^  T'l'^^it^'/^^  a  distance  of  several  hundred  feet  in  manTlocIhries,  is  a"so 

A  fi  v^w      '"'^^         ^^^^  ^'^^  '^^^^^^  overflowing  and  leaky  vaults^  &c? 

whiditrtle'cTtv\^^.'?.P'^^^^^       T^""'?.  ^^^^^^^g^  «^      ^^^^  140  acres,  on 

t"o^thefouling"o?B^^^^^^^^^ 

fliTnf'i'J'f^  -'^rea  of  upward  of  5,000  acres  is  drained  by  the  bayou  system: 

the  to  al  length  of  Bayou  Gayoso,  from  Wolf  River  to  its  head,  being  5^  miles,  with 
fronf^ti^'in^'T-      ^  -irl"^  ""'^y  ^'"^^^  5  the  total  length  of  Bayou  QuinlC 

^«     -^^^  ^  sugh^iy  greaLiJicS^i:;? 

RIVERS— THE  WOLE  AND  MISSISSIPPI. 

Wolf  River  enters  the  city  in  the  extreme  northwestern  section,  constituting  practi- 
c_ally^  northwestern  boundary  for  ^mextent  of  about  4,000  feet.*    It  is  an  ejie^^^^  . 

wat.  r  i»\ylv  W^^^^  V    \  ^w'^'"-,  ^^''^1^  ^"^J^^^     overflow  during  high- 

oblio  ^d  Jo  vac  L'^   S  I'-'s  ou(,  u  luti.  and  twelve  or  fourteen  colored  families  (who  Sre  ., 

wiilci.  cJ:iS^eHze?ie^& 'Ss:;mm"'1,^^  ^"^^^^^^  ^P^^'*  ^''o-  those  ^ 
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•  ir^  +.M.Hinii<  <;trpnii  flowin"-  thronoli  cypress  swamps  and  cane-brakes  for  about  65 
'x^nes  ai  I  recei'4rthe  Loosa  Hatcliie  Riv Jr  just  at  the  nortbern  bonndary  of  the  city, 
f^e  tb^barous,  it  is  -backed  up"  when  the  Mississippi  rises  more  than  lo  teet  abovo 
w!water  mark  and  it  is  asserted  that  at  such  times  the  foul  waters  ot  the  ^ayou  also 
pnTerancl  pollute  it.  A  tannery  and  a  group  of  slaughter-houses  located  about  300 
vSS  below  ?he  w^^^^^^  discharge  blood,  offal,  and  refuse  into  the  stream  through 

Hmall '^iTin/'  upon  whose  hanks  they  are  built.  It  is  also  stated  that  when  this 
-bTckin-  up"  occurs  such  material  is  necessarily  carried  up  to  the  pumps.  Aside 
from  its  malLial  influence,  derived  from  the  -bottom"  lancls  through  which  it  flows 
the  chief^an^tary  importance  of  the  Wolf  consists  in  its  being,  to  a  large  extent,  the 
smirce  of  the  w^^^  supply  of  the  city  as  above  intimated.  Its  waters  have  been  ana- 
wd  bv  Assiltant  Su^Seon  Smart,  U.  S.  A.,  and  detailed  information  concerning  it 
willbefoundinhisreportuponthe  water  supply  of  Memphis.      ^  ^ 

It  should  be  added,  however,  that  personal  observation  does  not  confirm  the  state- 
ments as  to  the^.ollution  of  the  wat  supply  by  the  -  backing  up"  ot  the  bayou 
fnd  riv^r  With  a  stage  of  about  21  feet  of  water  in  the  Mis^ssippi,  and  while  the 
bavou  was  s  11  "backed  up,"  a  decided  outer  current  was  found  m  t^e  Wolf  opposite 
!Srwaler!works.  It  is  obvious  that  any  rise  in  the  Mississippi  sufficient  to  dam  up 
ihe  waters  oTwt'R^  would  also  dam  up  the  contents  of  the  bayous  and  of  the 
«W' above  alluded  to:  and  that  as  the  water  falls  the  outward  current  m  the  Wolf 
xvXbe  rrestabli^hed,  carrying  out  with  it  the  retained  contents  of  the  hayous  and 
"iun  "   The  cont  n^  can  only  be  carried  up  Wolf  River  to  the  water- 

works when  to  a  suitable  stage  of  water  in  the  Mississippi  shal  be  added  a  local  ram 
Tconfinecl  to  the  watershed  of  the  bayous)  heavy  enough  to  swell  t^e  jolume  o^^^^^^^^ 
dischaiied  by  the  bayou  beyond  the  volume  of  water  contained  m  the  Wolf,  and  suffi- 
Sy  freatlr  to  ovJrcome  the  fall  in  the  latter  stream  from  the  water-works  t<>  the 
Sh  of  the  bayou.  Remote  as  such  a  coincidence  would  seem  to  be,  it  is  stated  to 
We  occurred  tw^^^^^^  within  the  past  ten  years.  There  is,  however,  reason  for  behev- 
?n.  f^m  peLlal  oblervation,  that  the  surface  water  of  the  Wolf  may  be  carried  up 
s??eam  fo?T  considerable  distance,  even  when  the  deeper  water  ^«  flp^i^f  ^  ; 
Whether  this  ever  occurs  to  such  an  extent  as  to  carry  the  foul  waters  ot  the  bayou 
and  -  run"  un  to  the  pumps  it  is  not  presumed  to  assert.  .    .     .    ,  tv^t      i  • 

The  extreme  rancre  between  high  and  low  water  in  the  Mississippi  at  Memphis  is 
ibout  3.5  S  and  S  gradually  shelving  shore  of  varying  extent  is  thus  alternately 
coverefan^^^^^^^^^  At  the  date  of  fnspection,  December  16  1879,  with  a  stage  of 

19  feet  lU  inches  above  low-water  mark,  this  shore  had  a  greatest  width  of  258  feet 
romhefootofthe  bluff  at  Jeflersonstreet.    Extending  north  from  J^^^^^^^ 

The  mouth  of  Wolf  River  (2,687  feet  measured  from  center  of  Jefferson  to  center  ot 
Hck^on  street  along  the  line  of  Front  Row)  the  water  covered  tbis  sloping  shore 
to  thrf(>ot  of  th.3  blnff;  with  the  exceptions  noted  in  the  reports  of  a  special  mspec- 
ion  of  the  river  IVont  (,'.  r. ).  Extending  south  from  Jefferson  street  the  bluff  has  been 
cut  away  so  as  to  increase  the  depth  of  the  shore,  and  this  space,  known  as  the  eveo 
had  a  varvin-  exposure  of  from  150  to  260  feet  between  the  water's  edge  and  the  loot 
of  the  bluff  until  the  line  of  Beale  street  was  reached  (nearly  the  same  ^^^^ 
that  described  above).  At  Beale  street  the  water  again  came  up  to  tl^e  toot  ot  th^^ 
l,luff,  but  from  this  point  south  to  the  city  limits  there  was  an  irregular  width  of  from 

20  to  200  feet. 

THE  WATER  FRONT. 

These  three  divisions  of  the  river  front  present  strongly  marked  contrasts  The 
northern  one,  beginning  at  Wolf  River,  has  a  low  flat  area  of  about  four  acres  (  Happy 
Hollow")  partiaUv  submerged  during  high  water,  and  receiving  a  considerable  poi- 
ion  of  the  h  Ithy  surface  drainage  of  the  northern  end  of  the  -  Pmch,"  one  ot  the  most 
Ob  ec  tionable  quarters  of  the  city,  as  well  as  the  polluted  discharge  from  the  bayous 
The  bank  is  sandy  and  easily  washed,  so  that  mattress  protection  is  ^ec^essary  1  roni 
Market  street  south  to  Jefferson  the  bluffs  gradually  rise,  ^^^y^^fj-^^f  S^f/^.^^^^^^^^^ 
•ry  feet  and  alon^r  this  extent  are  gullies,  -  wash-outs,"  deposits  ot  fecal  hlth,  the  out- 
U^ts  ot  C  dSns  an^^^^  ai?d  the  'accumulations  of  a  public  -dump,"  nicludiug 

everything  ofiensive,  from  str(.et  sweepings  to  the  contents  of  privy  vaults,  whic  up 
to  May,  1?79,  were  carted  to  the  crest  of  the  bluff  at  the  ^^ot^^*  Washington  ^^^^^^^^ 
and  thence  allowed  to  lind  their  own  way  to  the  river.  The  central  ^^^^^^  X 
the  -  levee,"  so  called,  an  improved  area  paved  with  stone,  elean  and  m  good  con^^^^^ 
tioD,  with  the  exception  of  such  nuisances  as  arise  from  the  want  of  P"^lic  latrines  t^^^^ 
the  use  of  the  roustabouts,  stevedores,  rivermen,  &c.  As  the  river  f 
water  a  deposit  of  inud  covers  the  -levee,"  but  this  is  washed  ±rom  tbe  well-pa^^^^^^ 
and  steep  slope  by  the  first  rain.  The  southern  division  reproduces  many  of  the  evils 
of  th(5  northern  one,  aggravated  by  the  location  ot  the  present  public  dump-boat  al 
the  foot  of  Beale  street,  a  decided  nuisance  at  this  date. 

The  details  of  the  conditions  above  generalized  are  embraced  m  the  speual  lepo^^ 
previously  alluded  to,  the  sul.stance  of  which  was  conveyed  to  the  l^^P^f^^^^^^^/^^^^^^^ 
throu-h  the  committee  on  the  sanitary  survey  on  the  18th  ot  December,  1879,  supple- 
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menting  previous  reports  on  some  of  tlie  conditions  which  had  been  ah^eadv  submitted 
on  November  10  and  December  13.  * 


SEWERAGE. 


There  is  practically  no  sewer  system  in  Memphis,  the  four  and  a  half  miles  of  exist- 
ing? private  sewers  having  only  215  connections  in  all.  And  while  the  natural  facili- 
ties lor  surface  drainage  are  ample  they  have  not  only  not  been  fully  utilized  or  pre- 
served, but  m  many  instances  they  have  been  materially  impaired,  and  in  some  en- 
tirely destroyed,  by  changes  in  the  original  conformation  or  bv  the  character  of  the 
street  conservancy.  With  an  extremely  retentive  soil  this  obstruction  of  natural  drain- 
age renders  unpaved  streets  and  alleys  almost  impassable  duriug  wet  weather  and 
readily  accounts  for  the  large  proportion  of  damp  or  wet  cellars  and  basements.  These 
causes— namely,  the  absence  of  sewers  and  of  subsoil  drains  and  the  obstructed  surface 
drainage— also  affect  unfavorably  the  areas  of  '^made  land,"  although  these  are  not 
numerous  or  extensive.  (Such  areas  are  described  in  the  summary  description  of  the 
wards. )  ^ 

STREETS  AND  ALLEYS. 

There  are  67  miles  of  streets  and  35  miles  of  allevs  within  the  city  limits  West  of 
the  bayou  these  run  nearly  with  the  cardinal  points  of  the  compass,  the  variation 
being  a  little  east  of  north  and  south  of  east.  In  the  northeastern  section  this  varia- 
tion IS  more  decided,  but  in  the  central  and  southern  sections  the  same  f^eneral  lines 
are  preserved  on  both  sides  the  bayou.  Details  as  to  width,  paving,  and  "condition  of 
streets,  alleys,  and  sidewalks  will  be  found  in  the  Avard  summaries. 

STREET  CLEANING  AND  GARBAGE  REMOVAL. 

An  ordinance  requires  tenants  to  clean  the  gutters  and  sweep  streets  aud  alleys 
bounding  their  premises,  for  a  space  of  four  feet  from  curbstone,  and  to  pile  up  the 
cleansmgs  m  the  center  of  street  or  alley  for  the  garbage  carts— this  to  be  done  twice  a 
week,  the  days  for  each  ward  or  street  to  be  designated  by  the  board  of  health  The 
city  engineer  is  empowered  to  have  such  work  done  for  delinquents  and  non-residents 
at  their  proper  cost;  and  street  railroads  and  other  railroads  are  required  to  clean  the 
roadway  between,  and  for  two  feet  on  each  side,  their  tracks.  Street  crossino-s  and 
intersections  are  supposed  to  be  kept  clean,  and  street-s weepings  to  be  removed  bv 
the  city.  *  ' 

At  the  date  of  this  report  the  equipment  for  garbage  removal  and  street  cleaning 
consists  of  2  open  wagons,  44  cubic  feet  capacity ;  4  open  ''Roosa"  carts,  32  cubic  feet 
capacity— these  for  the  removal  of  ashes,  street-sweepings,  &c.;  2  Louisville  air-tight 
Avagons,  52  cubic  feet  capacity ;  1  '-'Roosa"  air-tight  cart,  32  cubic  feet  capacity— these 
lor  the  removal  of  wet  garbage,  &c.;  and  16  men  and  13  mules. 

Theoretically  these  are  supposed  to  remove  six  loads  each  per  day— equal  to  1,344 
cubic  feet  of  dry,  and  816  cubic  feet  of  wet  garbage— an  average  distance,  including 
trips  both  ways,  of  one  and  one-half  miles  to  the  "  dump"  at  foot  of  Beale  street:  and, 
also  m  theory,  this  is  supposed  to  cover  67  miles  of  streets  and  35  miles  of  alleys,  once 
each  week.  ' 

Practically  the  area  west  of  the  bayou,  south  of  Auction  street  and  north  of  Calhoun 
street— about  two  miles  long  by  half  a  mile  wide,  and  comprising  the  larger  part  of 
the  first,  all  of  the  second,  third,  and  fourth  wards,  and  much  of  the  sixth  ward— is 
fairly  well  covered  once  a  week  by  this  force.  Much  complaint,  however,  is  made  of 
neglect,  even  in  this  limited  region,  and  no  pretense  is  made  of  going  into  the  unpaved 
streets  and  alleys  in  wet  weather— in  fact,  it  would  be  hardly  possible  to  do  so.  At 
long  intervals,  in  response  to  urgent  demands,  a  cart  is  sent  into  "Chelsea"  (ninth 
ward);  but  the  fifth,  seventh,  eighth,  and  tenth  wards,  i.  e.,  the  region  east  of  the 
bayou,  are  substantially  ignored,  and  garbage  is  here  disposed  of  in  every  conceivable 
way— thrown  on  vacant  lots,  in  alleys  in  rear  of  premises,  in  yards,  in  disused  cisterns 
and  wells,  m  abandoned  privy  vaults  and  gullies,  and  on  the  banks  of  the  bayous. 

Instead  of  an  average  of  54  loads  per  day  being  gathered  and  disposed  of  (as  is  be- 
lieved and  stated  by  the  health  officer),  inquiry  at  the  ''dump"  and  an  examination 
of  the  dump-keeper's  book  for  a  recent  period  of  ten  days  show  an  average  of  29.2  loads 
per  day— a  little  more  than  half  the  theoretical  capacity  of  the  force  and  equipment.  " 
The  health  officer  thinks  he  should  have  his  force  increased  at  least  one-third  to 
thoroughly  and  promptly  remove  the  garbage  from  the  area  west  of  the  bayou,  and  is 
unwilling  to  make  an  estimate  of  the  force  necessary  to  cover  the  rest  of  the  city. 

No  marked  or  radical  improvement  is  to  be  looked  for  in  this  direction  until  road- 
ways ]»r;(cticable  at  all  seasons  are  ])rovided;  but  much  relief  might  bo  secured  (1)  by 
taking  advantage  of  favorable  weather,  during  which  the  force  should  be  temporarilv 
incrciised  to  the  necessary  capacity;  and  (2)  by  vigorously  enforcing  the  ordinance 
above  nilerred  to,  such  enforcement  to  be  pushed  j^ari  passu  with  the  capacity  for 
prompt  removal. 
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BUILDINGS— MATERIAL,  AGE,  AND  CHARACTER. 

Of  the  7  20'^  buildino-s  of  aU  kinds  (this  is  exclusive  of  out-houses)  witliin  the  city 
limks  72  per  cent  a^^^  ^vood,  27  per  cent,  of  brick,  and  the  remainder  of  stone  (13 
iml  iron  (1)  Tntlie  strictly  residence  portions  of  the  city-m  fact,  m  all  hut  the  third 
W  fXth  wards-the  large  majority  of  the  buildings  are  of  one  story,  there  being 
Twith  the  exceptions  above  not^d)  4,188  dwellings  of  one  story,  as  against  2,198  ot 
two  or  more  storie^^^  Many  of  the  structures  returned  as  -  occupied  dwellings"  are. 
rXct  the  cabins  of  one^or  two  rooms  which,  prior  to  1861-  62  co,^^^^^^^^^^  the  slave- 
servants'  quarters.  Of  these  (one  or  two  roomed  dwellings)  there  aie  1,209  leturned , 
and  this  item  is  of  consequence  in  connection  with  the  remarks  which  follow  concern- 

'l^o^t'lS"" 

i.ast  five  Yea?s  and  nearly  one-fourth  of  the  total  number  were  erected  between  1870 
Snd  1875  ^  Thes?  buiMings,  2,524  in  number,  embrace  the  large  majority  of  the  really 
Sealth;  iiabitatfons,  and^ub'stantial,  well-ventilated,  ,3^%  a?e  mi^shX^^ 
blocks  A  lar^e  number  of  buildings  erected  between  1865  and  18/0  are  mere  shells, 
wUh  thii^^^i^^se^^^^^  walls,  flimsy  and  badly  fitting  wood-work,  f^^  inade^^^^^^ 
lation  and  li<^hting.  There  are  few  exceptions  to  the  indictment  of  this  class.  01  the 
remainder  (abont  40  per  cent,  of  the  total  number),  the  ages  range  Irom  fifteen  to  fifty 
years  and  the?e  are  few  of  these  which  do  not  require  radical  alterations  m  order  to 

^  titof^te  moS  in  dwellings  is  the  want  of  subventila- 

tion?  l,453  dwellings  being  built  so  close  to  the  ground  as  to  have  no  ^i^-spa^^^^^^^^^^ 
the  floir  ;  2,030  others  have  insufiacient  or  obstructed  subventilation ;  and  only  2  204 
(aLut  two-fifths  of  the  total  number)  comply  with  the  proper  requirements  m  this 

respect.  cellars  and  basements. 

There  are  1,515  buildings  with  cellars  and  basements,  and  of  these  «^er  one -half 
(78b)  are  badly  ventilated,  damp,  or  wet,  many  with  water  standing  from  2  to  18 
nches  deep  on  the  floors,  and  with  walls  soaked  by  sipage  from  the  surrounding  poi- 
nted sSl    As  very  few  of  these  cellars  are  more  than  9  feet  deep-fully  one-half  being 
between  7  and  8  feet,  and  about  one- fourth  being  less  than  7  feet  deep-any  general 
svstem  of  sewerage  and  subsoil  drainage  will  remedy  this  latter  delect. 
^  uThe  two  principal  business  wards^of  the  city  (the  third  and  fourth)  more  tliay  ne 
third  of  the  buildings  were  found  to  have  privy  vaults  m  cellars  or  basements  Many 
of  these  buildings  are  upwards  of  twenty  years  old,  and  the  cellars  contain  from  one 
?o  five  vault^  elch,  the  accumulations  of  an  average  of  a  quarter  of  a  century  being 
mperfectly  covered  over  with  ashes  or  earth.    Not  infrequently  the  ram-water  cistern 
Tom  which  water  for  all  purposes  is  used,  was  found  surrounded  by  these  vaults  with 
the  walls  almost  touching  each  other.    A  few  instances  are  to  l>e  found  in  ev^.^P?^^ 
of  the  city;  but  the  majority  are  grouped  where  they  are  likely  to  do  the  most  harm 
—in  the  densely  built  and  oldest  regions.  „  n  ^.  f 

Among  the  minor  subterranean  defects  found  were  f  6  cellars  and  basements  fou^^^^^^ 
by  accumulations  of  decomposing  organic  matter,  infected  material,  &c.    (i he  p^^^^^^^ 
te^nse  is  here  used  advisedly,  since  much  of  this  has  been  a;^;^^dy  remed^^^^^ 
efforts  of  the  board  of  health,  which  has  caused  most  of  these  cellars  to  be  cleansed 
and  whitewashed  and  the  vaults  emptied,  disinfected,  and  filled  up.) 

OONDEMNATOON  OF  BUILDINGS. 

In  condemning  premises  as  unfit  for  occupancy,  as  well  as  in  i;ecommending  build- 
ings for  destruction,  the  basis  has  been,  in  all  cases,  purely  and  ^^^Ply  with  reference 
to  their  sanitary  condition.  Neither  weather-beaten  looks,  intrinsic  value,  wishes  of 
neighbors,  nor  Lver^  reputation  has  been  given  any  weight  m  arriving  at  a 

juTgment'on  these  points.    This  explanation  is  thought  to  be  P^/t^nen*. 
thel-actthat  many  buildings  have  recently  been  condemned  for  de/truc^^^^^^^ 
local  authorities  which  are  not  included  in  that  category  m  the  l^ouse-to-house  m^^^^^^ 
tion.    It  is  not  meant  to  imply  by  this  that  the  action  of  the  local  authorities  has 
been,  or  is  likely  to  be,  too  sweeping,  or  that  their  action  has  ^^cen  based,  m  any  n- 
stance,  on  insufficient  grounds.    At  best  only  a  proportion 
healthy  habitations  will  be  vacated  or  destroyed;  but  it  was  believ^^^^ 
mendations  to  this  effect  having  the  authority  of  the  National  ^oard  should  be  s^ 
ported  by  the  clearest  and  most  positive  proofs,  and  that  all  doubtful  cases  might  be 
safelv  left  with  those  who,  from  their  official  positions  and  local  knowledge  and  m- 
Cnce  arriest  entitled  to  exercise  a  discretion  which  must  entail  serious  responsi- 
bility in  questions  other  than  those  of  a  strictly  sanitary  character.  ^.^^ 

On  the  basis  above  set  forth  a  total  of  494  buildings  and  groups  of  structures  have 
been  recommended  for  destruction  or  for  vacation  pending  alterations  ncccssaiy  to 
fit  them  for  occupancy.    These  include  not  only  many  cheap,  almost  worthless,  one- 
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story  sliauties,  with  one  or  two  rooms,  but  some  brick  business  blocks,  hotels,  and' 
public  buildings;  As  an  earnest,  full  of  promise  for  the  future  of  Memphis,  it  may  be 
noted  that  the  property  value  of  the  building  has  proved  no  obstacle  to  the  accept- 
ance of  the  verdict  of  condemnation;  indeed,  as  a  rule,  the  most  prompt  compliance 
has  been  met  with  from  the  owners  of  the  most  valuable  property.  More  reluctance, 
if  not  positive  opposition,  may  be  anticipated  from  the  owners  of  the  numerous  ' '  shan- 
ties" in  disreputable  localities,  and  which  rent  for  two  or  three  dollars  a  month  to 
the  most  squalid,  filthy,  and  degraded  whites  and  blacks. 

There  are  few  'tenement  houses"  in  the  strict  sense  of  that  term  as  applied  in  large 
cities,  and  a  very  few  cases  of  overcrowding  have  been  discovered.  Of  the  5,.584  oc- 
cupied dwellings  4,365  contain  one  family  each,  905  contain  two  each,  and  314  shelter 
three  or  more  families  in  each,  leaving  still  at  the  date  of  inspection  802  unoccupied 
buildings.  Many  of  these  (unoccupied)  are  included  in  the  list  of  condemned,  but  a 
sufficient  number  of  habitable  dwellings  would  still  be  left  in  which  to  house  all  those 
displaced  from  buildings  recommended  for  vacation  or  destruction. 


SOIL  AND  WATER  POLLUTION. 


So  much  has  been  written  and  said,  ad  nauseam,  of  the  privy  system  of  Memphis 
that  it  is  proposed  to  dismiss  it  here  in  a  very  summary  manner,  and  this  the  more 
justifiably,  since  there  is  a  strong  probability  of  its  soon  being  numbered  among  the 
things  of  the  past.  A^  the  date  of  inspection  there  were  found  nearly  6,000  sub- 
surface vaults  in  use.  These  varied  from  mere  shallow  pits,  without  any  lining,  to 
brick  vaults  of  40  feet  (and  upward)  in  depth.  Considerably  less  than  one-third  were 
sufficiently  remote  from  living-rooms,  while  the  remainder  were  placed  at  all  degrees 
of  proximity,  even  to  being,  as  already  stated,  grouped  in  cellars.  Of  the  total  num- 
ber, 3,607  were  in  a  foul  condition.  The  extent  of  the  soil  pollution  from  this  source 
may  bo  the  better  inferred  when  it  is  understood  that  the  above  figures  do  not  in- 
clude a  large  (probably  equal)  number  of  disused,  but  unemptied,  vaults, the  contents 
of  which  were  only  imperfectly  covered  by  a  shallow  layer  of  ashes  or  refuse. 

When  it  is  considered  that  of  the  4,744  cisterns  and  wells  which  furnish  the  larger 
share  of  the  water  consumed,  3,408  are  within  contaminating  distance  of  the  known 
locations  of  these  vaults,  and  that  a  large  proportion  of  such  cisterns  and  wells  are 
known  to  be  defective,  -enough  will  have  been  said  on  these  points  to  indicate  some 
of  the  causes  of  the  high  death-rate  of  Memphis. 

MORTALITY  IN  MEMPHIS. 

An  analysis  of  the  mortality  records  of  the  health  office  for  the  past  five  years  fur- 
nishes the  following  table,  which  is  of  interest  in  this  connection : 


Causes  of  death. 


Malarial  fever  

Typhoid  and  typho-malarial  fever 

Cerebro- spinal  malarial  fever  

Yellow  fever  

Erysipelas  

Dysentery  

Diarrhoea  

Cholera  infantum  

Scarlatina  

Diphtheria  

Croup  

"Whooping-cough  

Small-pox  

Measles    

Pneumonia  

Phthisis  

All  other  diseases  of  lungs  

Diseases  of  the  heart  

Diseases  of  the  urinary  organs  

Tetanus  '.  

Puerperal  diseases  

All  other  causes  

Totals  


Tears. 

Totals. 

1875. 

1876. 

1877. 

1878. 

1879. 

127 

99 

121 

126 

68 

541 

23 

37 

41 

19 

18 

138 

16 

14 

17 

18 

1 

66 

0 

0 

0 

2,  779 

497 

*3,  276 

6 

1 

6 

1 

12 

26 

66 

79 

63 

30 

25 

263 

30 

67 

61 

46 

36 

240 

52 

21 

31 

19 

32 

155 

1 

49 

17 

1 

0 

68 

5 

8 

13 

11 

1 

38 

13 

4 

5 

6 

11 

39 

25 

7 

1 

20 

1 

54 

8 

0 

0 

0 

0 

8 

0 

13 

2 

35 

0 

50 

88 

87 

108 

83 

136 

502 

172 

159 

180 

176 

143 

830 

18 

25 

28 

34 

10 

115 

27 

27 

28 

29 

26 

137 

2 

6 

11 

1 

5 

25 

10 

11 

13 

7 

5 

46 

17 

6 

17 

14 

21 

468 

308 

491 

552 

520 

2,  339 

1, 174 

1,028 

1, 454 

4,007 

1, 568 

9,  230 

*  Without  any  especial  relevancy  to  the  above,  but  simply  to  record  the  inform.ation,  the  following 
data  concerning  epidemic  diseases  in  Memphis  are  here  appended.  These  have  been  obtained  from  the 
note-books  of  physicians  and  from  other  sources  among  the  citizens,  and  are  believed  to  be  trustworthy 
so  far  as  they  go. 

Yellow  fever.— Yivat  epidemic  in  1828;  distributed  pretty  generally  throught  the  village,  at  that  time 
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1    r  .  .nil...-  ir        be  seeu  tliut,  exclusive  of  the  mortality  from  yellow  fever 
.  ro...  tl;e     l^'f^  VL^^^  thousand,  assuming  the  average  popula- 

a vciage  death-iate  ol  xMempnib  is  ,  5*0^1379  tlie  total  mor- 

on  for'the  past  live  yf.^%^«  ^^^^f^J^^^^^  fnfexcl^sU  of ye^^^^^^ 
tality  for  that  year  was  ol  in  the  thousancl  and  ^  non-epidemic 

this  excess  may  be  set  "^^t  me^^^^^  1^^^  ^^^^  p 

Under  a  reasonably  efficient  ^™i*jry J.";'''"'^!  "l"^^^^^  reduced  to  about  20  in  the 
water  supply  the  average  f,;'"*-^"*^^^  fl-^thES  1^^^       status  of  the  colored 

shoulder  the  burden  p£  the  expenses    St»t'i',  day  of  January, 

itself  of  this  impending  total  confiscation  tlje  cmporation  on  t^^^^^^  > 
1879,  surrendered  its  «lia.rter  under  aiyct  of  the  St^^^^^  aid  unto^vbich  title  it  ^vas 
in  lien  thereof  the  taxing  district  f  SMby  C^^^  ^^^^^ 
attempted  to  administer  tbe  afla.rs  of  a  5?™'"Xces  tu  l  officers,  new  ordinances  and 

^-SslS^^^^ 

^miSrofXTffort:^^ 
XlnS-^fitSSS^^^^^^^^^^^ 

lation  of  about  700 ;  mortality,  50  recoixled  deaths  pSrin^  fmt  f<>l^^  the  bayou  on  both  sides, 
area  south  of  Union  street  (South  Memphis       ^^rt  Pickei m,^^  ^3    ^  ^^^.^^y 

north  and  west,  to  Wolf  lliyer;  estimated  numbei^^^^^^  and  extended  north 

ity,  220  (estimated)  Th  rd  epi^^ejJ'C  m  1807  =  "^^^^-jj^^^^^^^g^e  oo^;^^^^^^^  500  to  550.  Fourth  epi- 
and  east ;  estimated  number  ^.oOO  in  ^^^^  .-^  northern  portion  (  '  The 

(himic  in  1873 ;  spread  pretty  Kencrally  tjiio^^ghoi^^^^  estimated  number  ot 

Pinch,"  "Chelsea,"  and  eijihth  ward),  ^n^,  ^^xtende^^  ^  mortality,  recorded 

cases,  7,000  out  of  a  population  ^^^^uced  by  fl  ght  to  t?tal  Mortality  from^August  10 

between  September  14  and  Kovember  9  (last  f^^^tb),  1.244   esumaiw^^^^  or  suburbs  exempt; 

(first  death),  upward  of  2,000.  Fifth  epidemic  n^^^^^  Sixth 
number  of  cases,  17,000  out  of  a  remaining  P^P'if/"?^^^^^^^^  by  flight  or  removal  to  camps ; 

epidemic  in  1879 ;  areaas  general  as  m  187^8,  except  m^^^^  occurred  in  December),  1  532 

total  numl;cr  of  recorded  cases  between  J"^7„i,%°^\,f,^y^TJ^^^^^    75  per  cent,  were  "protected "  m 

anv  spread.  '         .  -+^^^1800  'q9.  nnwher  of  cases  and  mortality  unlinown,  but 

(7/.oicra.-First  appearance  m  the  ^^^^^'^  «^  i^i'^l,^^ "^^'^^^^^^  said  to  have  been  between 

HaM  to  liavi  al.out  33  I.»r  co.it.  Fomtt,  =P«>™'V"If'i  trS^liZit%K'n?TS,^t<>^%  ot  flftil  and 
said  to  have  been  afflicted  with  Choleraic  diari^^^^^^^^  in/Zwen^a  in  1842 ;  dysentery 


vion  of  cistern  water. 
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The  truth  is  bad  enough,  and  no  attempt  has  been  made  to  shirk  it  or  to  nalliatft  it 
by  Its  citizens.    They  are  fully  alive  to  the  necessities  of  the  situation  and  thJ^it^^^^^^ 
have  much  to  learn  and  more  to  do,  they  are  proving  both  apt  scholars  and  earnest 
workers.    Whether  enough  can  or  will  be  done  to  avert  another  epidemic  this  seas^  it 
would  be  premature  to  assert.  o^aauu.  m 

Some  of  the  important  recommendations  of  the  committee  on  the  sanitary  survey 
?nfTfri'^^''ii  i^'f      '^''''''^^  Z'^ii^'I  execution  postponed,  whether  prudently  or  not  the 
future  will  determine.    But  that  a  marked  improvement  of  the  public  health  must 
result  from  what  is  now  being  done  and  contemplated  is  beyond  peradventure.* 
Teln^  1879-'80^     ^  ^^"^       summary  of  the  house-to-house  inspection  at  Memphis, 

Total  number  structures  and  premises  inspected  .  10  noc 

structures  f.  io"873 

vacant  lots  1 '  01  g 

cemeteries          '  5 

Total  number  structures  inspected   070 

dwellings,  including  535  with  stores  or  shops  attached  6 '386 

out-houses   3' 

stores  and  office  buildings  .....I ...["  .[[[ ' 648 

churches   51 

halls,  theaters,  hotels,  and  public  buildings                 39 

manufactories,  mills,  and  works  ^ .""  35 

academies  and  private  schools  .              "  22 

livery  stables  and  stock-yards  .      .  .  21 

cotton-presses,  gins,  oil-mills,  &c  .  .  .  .  .  .       .  17  4 

public  schools  .  .  11  *| 

public  markets  and  slaughter-houses  I J ' ."  6 

hospitals  and  charities  .  .  .    .      "  5 

railroad  depots  and  grounds  i i 1        ]  5 

fire-engine  houses  . 1'.  '.  '.  '.  .  .  "  4 

jail,  station,  and  poor-house  .  3 

gas  and  water  works  .  2 

United  States  Government  building  - 1  !*.]!!!!* .'^ !! 1 

Total  number  buildings,  stores,  dwellings,  schools,  &c.,  excluding  pub- 

lie  buildings,  &c.,  as  well  as  out-houses   7  909 

 5:223  ' 

brick  ,    1  778 

of  wood  and  brick  '!""*"*'.'-""'.'.!''.]*.  '  187 

stone   13 

iron  y. y.  .  . .  1 

under  5  years  old   793 

between  5  and  10  years  old  1  731 

over  10  years  old  ."^  4*678 

subventilaiioii  good-  ,   2  204 

 bad  ■  ['[  2,030 

*  During  the  progress  of  the  house-to-house  inspection  much  detailed  information  has  been  incidentaUv 
accumulated,  cojermg  to  a  great  extent  the  field  outlined  in  the  schedule  of  questions  suggested  by  the 
National  Board  for  the  sanitary  survey  of  a  city  or  town."  This  information  has  been  embodied  in  a 
series  of  special  reports,  which  include  the  following  subiects  •  omuuuicu 

Gas  and  lighting. 

Markets. 

Slaughter-houses. 

Public  schools. 

Hospitals  and  charities. 

Police  and  prisons. 

Fire  establishment. 

Cemeteries  and  burials. 

Public  health  laws  (including  quarantine). 

These  reports  are  so  concise  as  to  obviate  the  necessity  of  making  abstracts,  but  are  submitted  in 
detail  as  a  portion  of  the  report;  as  is  also  a  resume  of  the  house-to-house  inspection,  in  which  is  em- 
braced the  chiet  point  of  _sanitary  interest,  arranged  by  wards  for  convenience  of  reference.  This  is 
believed  to  be  comprehensive  and  accurate  enough  to  enable  the  sanitary  authorities  to  outline  much,  if 
not  all,  of  the  preliminary  work  which  it  will  be  possible  to  accomplish  during  the  present  season.  It  is 
tounded  upon  tlie  details  of  9,508  inspections;  which  details  have,  in  turn,  been  tabulated  on  20G  largo 
lolio  sheets,  each  ot  which  contains,  in  single  linos,  the  sanitary  history  of  50  premises— in  theaggregate 
a  total  of  upwards  ot  170,000  items.  In  this  tabulation  the  street  numbers  are  arranged  continuously, 
and  by  tins  means  every  structure  and  lot  within  the  citv  limits  is  believed  to  bo  accounted  for. 
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none  —  1,453 

with  cellars   ^^J 

basements   ^^'^ 

Total  number  cellars  and  basements  ---     1, 515 

6  feet  deep  or  less   342 

7  to  8  feet  deep   '  o8 

9  feet  deep  and  over  (deepest  20  feet)   405 

ventilation  good   ■'^'non 

bad   280 

ary   1.009 

damp  or  wet    '^'^o 

clean   1'' 


foul 


426 


Total  number  of  dwellings  -  ;  'iqq     6,  386 

of  one  story   i  ?? 

one  and  one-half  stories   145 

two  stories  -   1?  "^^41 

three  stories   253 

four  or  more  stories   59 

Total  number  dwellings  of  one  story   4, 188 

with  one  room  -  1^4 

two  rooms   1,015 

three  or  more  rooms   2, 979 

Total  number  yards  and  areas  of  stores  and  dwellings   7, 211 

drainage  good  5,992 

bad   1>116 

fair   103 

surface  condition  clean  -   5,802 

foul   1,409 

Total  number  privies   5, 914 

under  house   451 

adjoiniiag  house   1^5 

within  10  feet  of  honse   367 

between  10  and  50  feet  from  house   3, 226 

over  50  feet  from  house   1,  '^^^ 

clean   2, 246 

foul   3,607 

overflowing   61 

Total  number  water-closets  -  398 

clean   273 

foul   125 

Total  number  urinals   153 

trapped   '^^ 

un  trapped   "^^5 

Total  number  earth-closets   6 

Total  number  sinks   374 

trapped  

untrapped  ^   296 

Total  number  sewer  connections   157 

sound   147 

unsound   10 

Total  number  cess-pools   84 

clean   5 

foul   79 


H.  Ex.  8  28 
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Total  number  cisterns  and  wells  

within  10  feet  of  privy  

between  10  and  50  feet  of  privy 
over  50  feet  from  privy  

Total  number  hydrants  

Total  number  public  nuisances   _ 

Total  number  pools  of  stagnant  water.. 
Total  number  cases  of  infected  material 

in  ubt  

stored   

held  as  merchandise  


Total  number  animals   2  H16 

Total  number  geese  and  other  fowls             s'  020 

Total  population  3o'  659 

wWte  '.'.!'*.'."i6,"?05 

colored  ,   13,954 

Total  number  of  families   7  334 

white  i III ' " "3,'775 

colored   3^  609 


Total  number  dwellings  occupied   5  594 

by  one  family  

by  two  families  

by  three  or  more  families  " 


B. 

REPORT  OF  DR.  CHARLES  SMART. 

Washington,  D.  C,  December  30,  1879. 
Sir:  I  have  the  honor  to  submit  the  following  report  of  the  practical  results  of  my 
analysis  of  the  water  supplies  of  certain  towns  and  villages  in  Mississippi  and 
Tennessee : 

My  instructions  did  not  require  an  exhaustive  chemical  analysis  of  the  various 
waters  with  the  quantitative  determination  of  the  saline  matters  which  might  be 
present  in  them.  There  was  contemplated  only  what  has  been  called  a  sanitary 
analysis,  an  investigation  into  the  question  of  wholesomeness  or  unwholesomeness. 
But  as  a  water  which  is  unfit  for  potable  uses  from  excess  of  metallic,  earthy,  or 
alkaline  salts  can  usually  be  detected  by  its  taste  or  hardness,  a  sanitary  examination 
becomes  practically  an  investigation  into  the  organic  matter  which  is  contained  in  the 
sample. 

The  presence  of  organic  substances  can  easily  be  detected  in  most  waters,  for  there 
are  few  which  are  organically  pure;  but  there  "is  no  royal  road  to  an  estimation  of 
the  quantity,  nor  to — what  is  of  as  much  importance — an  appreciation  of  the  quality. 
The  examination  must  consist  in  instituting  a  series  of  experiments  on  the  organic 
matter,  on  the  substances  which  accompany  it  in  the  water,  and  on  those  derived 
from  it.  These  various  witnesses  are,  as  it  were,  interrogated,  and  from  a  considera- 
tion of  their  testimony  an  opinion  is  formed  as  to  the  quantity  of  the  organic  con- 
tamination, as  to  its  origin  in  the  animal  or  vegetable  kingdom,  as  to  its  source, 
•w'hether  near  or  remote — in  a  word,  as  to  the  wholesomeness  or  unwholesomeness  of 
the  water  which  contains  it. 

The  examination  being  of  necessity  complex,  and  each  point  susceptible  of  deter- 
manation  by  different  processes,  all  of  which  have  their  advocates,  a  consultation  was 
hi? Id  with  Prof.  Ira  Eemsen  and  Dr.  Harmon  K.  Morse,  of  the  Johns  Hopkins  University, 
concerning  the  ground  to  be  covered  by  the  examination  in  each  instance  and  the 
best  mode  of  accomplishing  it,  consistent  with  portability  of  apparatus  and  other  con- 
siderations. I  am  especially  indebted  to  these  gentlemen  for  calling  my  attention  to 
Tiemantf's  modification  of  Schulze's  process  for  the  estimation  of  nitrates,  which  they 
have  used  for  some  time  in  their  water  examinations,  and  the  accuracy  of  which  they 
have  practically  determined. 

The  experimental  points  decided  upon  as  essential  were— 

First.  The  total  solids  as  obtained  by  the  balance  after  the  evaporation  of  a  given 
quantity  of  water; 

*  Statistics  of  mdrbility  and  mortality,  as  gathered  by  the  house-to-house  inspection,  were  so  largely 
matters  of  memory  and  not  of  record  that  they  are  not  thought  worth  presenting  in  this  connection. 


■   ■4,744-. 

369 
3,039 
1,336 


874 

....  1,184 

m 

569 

499 
65 
5  • 
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Qppond  The  separation  of  this  total  by  ignition  and  the  balance  into  substances 
^•fdn^ted  bv  hearsnch  as  organic  matter,  nitrates,  &c.,  and  the  inorganic  residue  ; 

ThhT  A^^^  required  to  oxidize  the  oxidizable 

Thml.  as  atibrdino- a  view  of  the  organic  matter  from  one 

Bubstances  present  in  he  obtained  on  another  aspect  by- 

'to\mh  Thrbreaki^  oT^  and  estimation  of  their  nitrogen 

in  the  form  of  albuminoid  ammonia ;  . 

Fifth.  The  quantity  of  free  ammonia  present; 

Sixth.  That  of  nitrous  acid; 

Seventh.  Of  nitric  acid  ; 

Ei<^hth.  Of  chlorine  ;  and, 

Tastlv  The  miscroscopic  appearances  of  the  sediment.  i  i.- 

WUl  theVe  data  and  a  knowledge  of  what  might  be  termed  the  natural  history  of 
th^  water  wie^i^er  rain,  well,  spring,  river  water,  &c.,  and  of  its  surroundings  it 
wascc^nce^'IdthatanacWe^  given,  as  to  its  quality,  no    by  the 

leiX  onh  /bat  bv  anv  one  conversant  with  the  processes  of  water  analysis,  no 
matter  what: the  method  he  adopted  in  the  formation  of  his  opiifion. 

Tn  accordance  with  instructions,  I  proceeded  to  the  town  of  Jackson,  Miss  which  1 
found  rafn  v  supplied  bv  rain-water  collected  and  stored  in  underground  cisterns^ 
iTthe  time  at  mv  disposal  did  not  admit  of  the  examination  of  a  sufficient  number  of 
fhese  watJ^-s  to  enable  an  opinion  to  be  given  *n  general  terms  upon  the  character  of 
thP  sunnlv  I  approximated  to  a  generalization  by  selecting— 

Firsr-VVatcr  supplying  public  institutions,  such  as  the  State  penitentiary,  the  deaf 
and  dumb  asvlum,  the  institute  for  the  blind,  &c.; 

Second.  Public  or  semi-public  cisterns; 

Third.  A  few  samples  from  the  cisterns  of  well-to-do  citizens; 

Fourth.  A  few  from  those  of  the  colored  people  ;  -^i  ^^^^f 

Filth.  Samples  from  houses  in  which  there  was  or  had  recently  been  malarial  romit- 

^^ThkteTn  samples  were  furnished  and  analyzed,  with  the  following  result: 


Cisterns. 

Water 
good. 

Water 
fair. 

Water 
bad. 

Sewage. 

2 
3 

1 

4 

1 
1 
1 

1 
1 

3 

8 
13 

5 

3 

5 

This  is  manifestlv  a  bad  showing-only  two  sound  cisterns  out  of  thirteen  one  con- 
tain in  o-  a  water  rank  with  vegetable  impurity,  while  the  contents  of  the  others  are 
not  above  suspicion.  That  the  cisterns  are  not  contaminated  with  sewage  matter  is 
owin-  to  purity  of  soil,  and  not  to  their  own  merits.  Several  of  them  are  neither  more 
nor  less  than  shallow  wells,  receiving  more  of  their  contents  by  percolation  than  by 

inflow  from  above.  .     -,  n  •    x-        r^.  ^  „ 

One  well-water,  from  northwest  Jackson,  was  received  for  examination.  It  was  or- 
ganically impure,  even  had  its  use  not  been  contra-indicated  by  the  amount  ot  its 
earthv  constituents.  ,  aj.  i.  i  i*-u^«i+T, 

Haviuff  been  informed  by  Dr.  Wirt  Johnston,  secretary  of  the  State  board  ot  health, 
that  duriu'^  the  1878  epidemic  of  yellow  fever  the  disease  passed  from  Jackson  east- 
ward alon.?  the  line  of  railroad  and  ravaged  all  the  settlements  along  the  track  to  Me- 
ridian, exc"ept  the  village  of  Brandon,  I  proceeded  to  that  place  and  secured  samples 
from  the  sources  of  supply  most  generally  used.  These  consisted  of  three  wells— two 
8priu<r8  and  one  cistern.  The  last  was  sound,  but  contained  bad  water.  The  springs 
were  good,  but  one  (Youst's)  would  have  been  better  had  the  arrangements  for  pre- 
servin"-  it  from  surface  admixture  been  other  than  of  the  most  primitive  character. 
Of  the^wells  one  furnished  good,  another  fair  or  usable,  and  the  third  an  impure  water. 

The  next  place  at  which  my  instructions  called  for  an  investigation  was  Crrenada, 
Miss.  Here  the  supply  was  found  to  be  from  wells  averaging  about  twenty-fave  leet 
in  depth.    They  were  all  free  from  any  excess  of  earthy  salts.  .  ■  a 

Ei'rhteen  samples  were  examined,  of  which  fourteen  were  good  waters,  one  fair,  ana 
three  bad.  Of  the  last,  one  (Doak's)  would  probably  have  shown  as  a  good  water  had 
a  fair  specimen  been  furnished  for  analysis.  On  investigating  the  well,  after  exami- 
nation of  the  water,  it  was  found  that  a  new  pump  had  been  inserted  on  the  day  betore 
the  sample  was  collected  and  that  the  well  was  unusually  turbid  from  t^his  interfer- 
ence. The  two  remaining  on  the  record  as  bad  waters  were  undoubtedly  contami- 
nated with  sewage. 
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The  comparative  freedom  of  the  wells  in  this  town  from  sewage  infiltration  is  owing 
to  the  absence  of  privy  vanlts.  The  Mississippi  State  board  requires  the  use  of  dry 
earth  and  surface  receptacles,  and  Grenada  has  been  very  thorough  in  her  adoption  of 
this  surface  system. 

For  samples  of  the  supply  of  small  country  settlements  I  proceeded  from  Grenada 
to  Duckhill,  Miss.,  where  I  examined  three  wells,  the  waters  of  which  were  good,  al- 
though possessed  at  times  of  a  sulphur  taste  on  account  of  a  blue-clay  stratum  which 
lies  below  the  water  mark. 

Returning  from  this  place  to  Grenada,  I  collected  at  Elliott,  Miss.,  samples  from 
three  wells,  two  of  which  were  good  and  one  bad. 

At  Payne's  place,  which  is  finely  situated  from  a  sanitary  point  of  view,  but  which 
furnished  twenty-five  cases  and  thirteen  deaths  out  of  one  hundred  people  living  there 
during  the  1878  epidemic,  I  obtained  samples  from  two  cisterns  and  one  well.  The 
latter  furnished  excellent  water,  but  both  cisterns,  although  sound,  contained  very 
impure  supplies. 

At  Green's  Chapel,  the  only  well  yielded  a  very  satisfactory  water. 

It  the  above  samples  from  country  places  can  be  admitted  as  illustrations  of  the  well- 
water  supjdy  of  such  settlements  generally,  their  freedom  from  organic  impurity,  from 
surface  washings  and  sewage,  is  a  matter  for  congratulation. 

Grenada  and  its  vicinity  is  thus  seen  to  have  an  excellent  water  supply,  the  im- 
purity in  the  few  bad  cases  being  due  to  local  and  preventable  causes. 

At  Holly  Springs,  Miss.,  where  examinations  were  next  required  to  be  instituted, 
twenty-five  waters  were  analyzed,  of  which  eighteen  were  from  wells,  five  from  under- 
ground cisterns,  and  two  from  spiiugs.  | 

The  following  tabulates  the  results:  | 


Cisterns, 
&c. 

"Water 
good. 

Water 
fair. 

Water 
bad. 

Sewage. 

3 
1 
1 
18 
2 

3 
1 

1 

3 
1 

AVells  

9 
1 

2 

4 

Total    

25 

14 

2 

5 

4 

Of  the  wells  contaminated  by  sewage  in  this  town,  some  are  owing  to  pollution  of 
soil  by  privy  vaults  now  disused ;  one  arises  from  the  neighborhood  of  a  vault  which 
is  yet  in  use,  another  from  the  immediate  proximity  of  a  cow-stable,  combined  with  a 
break  in  the  curb  which  admits  of  surface  inflow  in  wet  weather.  Some  of  the  bad 
waters  can  have  the  organic  mater  contained  in  them  accounted  for  only  by  the  pres- 
ence of  large  trees,  the  roots  of  which  may  lead  surface-water  into  the 'well  with 
insufficient  filtration,  or,  being  in  a  state  of  decay,  may  charge  the  inflowing  water 
with  their  detritus.  In  several  of  these  cases  the  surface  around  the  well  and  adjacent 
tree-trunks  is  garden  ground  freely  manured  with  farm-yard  refuse. 

In  passing  from  Mississippi,  where  privy  vaults  have  been  abohshed  in  favor  of  the 
surface  system,  to  Tennessee,  where  they  continue  in  general  use,  the  character  of  the 
well-water  supply  was  found  to  undergo  a  marked  change.  Sewage  pollution,  which 
up  to  this  time  had  been  met  with  only  in  exceptional  cases,  was  in  Brownsville, 
Tenn.,  discovered  to  be  the  general  condition. 

Eleven  Avells  were  examined,  of  which  only  two  were  good.  Two  furnished  fair  or 
usable  water,  one  was  bad  from  vegetable  impurity,  and  six  were  found  largely  con- 
taminated by  sewage  from  vaults.  Incidentally,  it  was  noted  by  Dr.  W.  W.  Taylor, 
secretary  of  the  local  board,  that  three  cases  of  typhoid  had  occurred  in  a  house  (that 
of  Judge  Bond)  supplied  by  one  of  these  polluted  wells. 

Only  two  cisterns  were  examined,  one  of  which  was  sound  and  contained  good 
water,  while  the  other  was  leaky — a  veritable  shallow  well— and  contained  a  most 
impure  supply. 

In  a  thriving  town  like  Brownsville,  where  the  soil  has  become  so  contaminated  as 
to  infect  the  wells  in  this  manner,  it  is  high  time  for  the  establishment  of  a  sewerage 
system.  The  vaults  should  be  abolished  in  the  mean  time,  and  the  Mississippi  sur- 
face system  instituted.  But  this  is  beyond  the  limits  of  my  inquiry,  and  is  mentioned 
only  in  passing. 

So  far  as  the  water  supply  is  concerned,  it  is  imperative  that  some  action  be  taken 
by  the  local  board.  The  town  is  ripe  for  decimation  hy  typhoid  fever  and  other  dis- 
eases which  originate  in  impurity  of  soil  and  are  propagated  by  impure  water.  The 
proper  remedy  is  the  organization  of  a  water  company  and  the  "introduction  of  a  sup- 
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I  ply  from  a  suitable  source  entiuelv  beyond  the  risk  of  pollution  by  the  consumers. 
'  Bnt  if  this  ren aires  an  expenditure  exceeding  the  means  of  the  town,  recourse  must 
be  had  in  the  mean  time  to  a  rain-water  supply,  or,  in  certain  localities  outside  of  the 
;  denser  areas,  to  deep  wells  lined  with  brick  to  exclude  infiltration  Irom  the  surface. 
The  city  of  Memphis,  Tenn..  was  found  to  depend  for  its  supply  upon  three  unequal 
sources,  whicli,  in  the  order  of  their  importance,  were—        ,  ,  , 

First.  The  under- round  cisterns,  of  which  it  was  estimated  that  there  were  no  less 
than  four  thousand'in  use  within  the  city  limits. 

Second.  The  wells,  of  which  there  were  quite  a  number,  but  many  ot  them  were  not 
used  on  account  of  a  bad  repute,  based  principally  on  the  hardness  of  the  water  or  the 
taste  of  its  inoi-o-anic  salts.  ^.      ^  t»t  -u- 

Third.  The  hydrant  water,  or  that  furnished  from  the  \\olf  Eiverby  the  Memphis 

Water  Company.  ^  ,  •     i  -^i. 

Eighty  samples  of  cistern  water,  from  various  parts  of  the  city,  were  examined,  with 

the  following  result : 


Cisterns. 

Water 
good. 

AVater 
fair. 

Water 
bad. 

Sewage. 

36 
12 

32 

25 
2 
6 

8 
1 

2 

3 
2 

7 

23 

80 

33 

11 

5 

31 

But  these  cannot  be  viewed  as  illustrating  the  condition  of  the  four  thousand  cis- 
terns in  the  citv,  inasmuch  as,  although  they  came  from  all  quarters,  they  were  in 
every  instance  'selected  samples.  Many  were  brought  for  examination  by  citizens 
whose  very  anxiety  concerning  their  water  supply  might  be  looked  upon  as  an  argu- 
ment in  favor  of  the  i)robability  of  the  cistern  being  sound  and  the  water  pure.  Other 
samples,  as  those  from  the  public  schools,  were  sent  in  mainly  for  the  purpose  of  veri- 
fyino-  their  purity.  On  the  other  hand,  samples  brought  by  the  medical  inspectors 
for  a'ualysis  were  presented  on  account  of  their  probable  impurity,  while  the  last  nine 
of  the  waters  Avhich  were  examined  were  selected  by  the  analyst  from  a  list  of  those 
known  bv  preliminary  examination  to  be  impure. 

But  while  oue  may  not  generalize  concerning  the  Memphis  cisterns  from  this  table, 
it  shows  conclusively  that  the  impurity  of  the  soil  is  such  that  when  a  leak  exists  in 
the  cistern  the  probabilities  are  strongly  in  favor  of  a  pollution  by  sewage  of  the  con- 
tained water.  i  x, 

As  the  complete  sanitary  analysis  of  a  water  occupied  so  much  time,  and  as  tne 
number  of  cisterns  was  rc'latively  so  immense,  a  ready  method  was  sought  by  which 
the  condition  of  a  ci.^tern  and  the  probable  quality  of  its  contents  might  be  determined. 

At  first  sight  the  amount  of  total  solids  in  a  stored  rain-water  would  seem  to  aftbrd 
the  means  of  judging  as  to  the  soundness  of  its  cistern,  any  sipage  or  leakage  of  neces- 
sity carrying  into  the  water  earthy  and  other  salts  which  would  increase  the  total. 
But  seve'rallnstances  occurred  in  the  above  analyses  where  lime  carbonate  in  the  res- 
idue came  manifestly  from  the  cement  lining  of  a  sound  cistern.  This  method  had 
therefore  to  be  excluded  as  fallacious. 

No  objection,  however,  attached  to  an  estimation  of  the  chlorine  present  in  the 
water  as  an  index  of  the  conditicm  of  the  cistern.    Eain-water  contains  a  small  propor- 
tion of  chlorine,  the  amount  varying  with  the  condition  of  the  atmosphere  and  the 
purity  of  the  shedding  surface,   "in  the  inland  city  of  Memphis  the  amount  naturally 
existing  in  its  rainfall  is  not  large.    Fain  which  was  shed  from  the  roof  of  the  Pea- 
body  Hotel,  during  a  heavy  fall  on  December  3,  contained  .075  parts  of  chlorine  in  the 
,   100.'  A  cistern  water  which  does  not  contain  more  than  this  must  be  undeniably  free 
I   from  soil  pollution,  for  the  finished  analysis  showed  the  soil  to  be  so  charged  with 
\   chlorides  that  the  slightest  siping  or  leakage  was  marked  by  an  increased  chlorine 
i    figure.    A  small  excess  over  the  normal  might  exist  and  th«5  cistern  be  sound,  the  in- 
1    crease  being  due  to  an  unusual  foulness  of  the  roof.    As  much  as  .15  parts  of  chlorine 
!   was  siiown  to  be  consistent  with  soundness,  but  as  the  amount  increased  beyond  this 
;    figure  the  probability  of  leakage  became  proportionally  great.    A  series  of  chlorine 
'    determinations  was  then  made  on  cistern  samples  collected  from  all  the  wards  of  the 
I    city;  and,  as  no  selection  was  exercised,  the  results  may  be  viewed  as  expressing  the 
I    condition  of  the  Memphis  cistern  supply. 

I      In  tabulating  them,  those  waters  which  contained  less  than  .075  parts  of  chlorine 
;    are  set  down  as  from  undoubtedli/  fsound  cisterns,  the  supply  itself  being  in  all  probability 
of  good  quality.    In  cases  where  the  amount  lay  between  .075  and  .15  parts  the  cisterns 
I    are  recorded  as  probably  sound,  the  increase  being  due  to  vegetable  contamination  and 
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foulness  of  the  shedding  surfaces,  although  in  a  small  proportion  of  the  cases  it  might 
he  owing  to  a  slight  siping  from  the  soil.  Hero  the  water  mnst  be  considered  of  doubt- 
ful quality.  lu  those  instances  where  the  chlorine  figure  lay  between  .15  and  .30  ■  arts, 
the  cistern  is  reported  as  yrohuh] j  sipiiig,  the  increase  coming  from  the  soil,  and  being 
in  all  likelihood  a  sewage  accompaniment,  although  in  rare  cases  it  might  arise  from 
a  large  organic  impurity  without  leakage  on  the  part  of  the  cistern.  In  eitlier  case 
the  water  is  i^robably  had.  Lastly,  where  l-he  amount  exceeded  .30  parts  in  the  100 
of  water,  the  cistern  is  viewed  as  undoubtedly  leaky,  and  as  containing  an  impure 
water  supply. 

CISTERXS  EXAMINED. 


Undoubtedly  sound   127 

Prohahly  sound   82 

Probably  siping   82 

Undoubtedly  leaky   158 

Total   449 


In  estimating  the  condition  of  the  Memphis  water  supply  from  this  source,  there 
should  be  added  to  the  above  figures  nine  leaky  cisterns,  making  1G7  in  a  total  of  458.  ' 
These  nine  samples  were  brought  in  for  the  chlorine  experiment  along  with  t  he  others, 
but  a  complete  sanitary  analysis  having  ])een  subsequently  made  to  determine  the 
characters  of  their  impurity,  they  were  removed  from  the  list  of  cisterns  examined  to 
that  of  cistern-waters  analyz<*d. 

The  large  proportion  of  leaky  cisterns,  with  the  strong  probability  of  sewage  con- 
tamination in  each  instance,  requires  that  some  action  be  taken  to  insure  a  better 
water  supply  for  the  city.  But  whatever  may  ultimately  be  done  in  this  din'ction, 
the  citizens  will  have  to  depend  upon  their  cisterns  for  some  iiu)e  to  coiue.  Yet  the 
character  of  many  of  these  waters  is  such  as  to  call,  in  the  interest  of  the  public 
health,  lor  an  immediate  interference.  In  several  instances  I  was  enabled,  by  per- 
sonal communication  with  the  owners,  to  warn  and  advise.  But  in  otluu-  eases,  v.diero 
the  water  w%as  brought  by  the  insjjecting^  officers,  I  diil  not  have  the  means  of  notify- 
ing the  consumers.  To  overcome  this  difficulty  and  enable  action  to  l;e  taken  in  the 
cases  of  certain  cisterns,  which  from  their  excessive  l(-ak;ige  a|)]tef!red  to  require  im- 
mediate attention,  I  sent  a  comnnuiication  embracing  some  of  the  facts  here  recorded 
to  Dr.  R.  W.  Mitchell,  member  of  the  National  Board  of  Health,  and  of  the  committee 
on  the  sanitary  survey  of  Memphis,  with  a  list  of  sixty-live  ot  the  worst  cisterns  and 
a  map  giving  the  location  and  character  of  the  whole  number  examined. 

But  the  facts  developed  by  the  analyses  constitute  only  a  small  part  of  the  total 
array  which  demands  investigation  in  the  sanitary  interests  of  the  city.  Among  the 
thirty -five  hundred  unexamined  cisterns  there  are  at  least  twelve  hundred  which  leak. 
These  should  be  singled  out  by  the  local  authorities  by  means  of  the  chlorine  test,  and 
their  abandonment  should  be  ordered  if  there  is  manifest  danger  from  soil  pollution  iu 
their  surroundings ;  but  if  there  is  no  such  danger  it  would  be  sufficient  to  direct  them  , 
to  be  cleaned  out  and  relined  with  a  thick  coating  of  Portland  ct-ment. 

The  analyses  of  the  well-waters  demonstraled  the  impurity  of  the  city's  soil  in  as  < 
marked  a  manner  as  did  those  of  the  leaking  cisterns.    Of  nineteen  wells,  all  of  which 
were  reported  as  brick-lined  to  exclude  infiltration,  fourteen  contain<"d  sewage  matter, 
either  in  the  recent  state  or  oxidized  by  its  passage  through  the  soil.    Of  the  five  re- 
maining, the  use  of  one  w^as  contra-indicated  by  an  excess  of  earthy  salts,  so  that  there  | 
were  in  reality  only  four  waters,  out  of  this  list  of  nineteen,  which  could  be  warranted  | 
as  fit  for  use.    Of  those  which  showed  the  presence  of  organic  matter  iu  an  oxidized  | 
condition,  one — Pontotoc — was  so  free  from  recent  contamination,  and  at  the  same  | 
time  contained  such  a  small  proportion  of  oxidized  matter,  that  1  he  troter  might  be 
considered  as  wholesome.    The  u-ell,  however,  must  be  looked  upon  as  dangerous,  inas- 
much as  an  increased  flow  of  water  into  it  might  at  any  time  bring  unaltered  sewage 
to  pollute  the  supply. 

The  waters  might  be  thus  classified  : 

Four  good  iu  every  respect.  A 
One  doubtful,  as  liable  at  any  time  to  contamination. 
Eight  bad  in  every  respect. 

Four  potable  so  far  as  recent  organic  matter  is  concerned,  but  condemned  on  account 
of  oxidized  organic  matters  and  excess  of  inorganic  salts. 

One  unwholesome  solely  on  account  of  dissolved  inorganic  salts.  I 

One  potable  so  far  as  inorganic  constituents  are  concerned,  but  condemned  on  ac-  ' 
count  of  organic  pollution. 

In  connection  with  the  cistern  and  well-water  supply  of  Memphis  I  have  espe;  ially 
to  thank  Dr.  R.  W.  Mitchell,  member  of  the  National  Board  of  Health,  and  Dr.  Frank 
W.  Reilly,  superintendent  of  the  house-to-house  inspection,  for  the  assistance  Ihey  \ 
furnished  in  securing  the  necessary  samples  for  analysis,  and  for  many  valuable  sug-, 
gestions  connected  with  my  work.  t 
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Besides  the  cisterns  and  wells  above  enumerated,  the  examinations  at  Memphis  in- 
clxTded  one  waLr  from  a  tank  or  reservoir  built  above  ground,  one  ram- water  collected 
dhect  from  a  roof,  in  order  to  place  on  the  record  the  sanitary  analysis  of  the  rainfal 
thich  VaTth.m  lining  the  cisterns,  and  thirteen  samples  of  river  water,  one  Irom 
Elmwood  Creek,  three  from  the  Mississippi,  and  nine  froin  the  Wolf  River. 

Thl  supnlv  furnished  bv  the  Memphis  Water  Company  is  drawn  from  Woif  R^ver,  a 
short  dTstaiiL  above  its  month.  ^  It  is  pumped  from  the  river  and  distributed  without 
anv  intermediate  process  of  purifiLcation.  .     ...       x  ^ 

i)a?iii 'The  period  of  mv  stay  in  Memphis,  Wolf  River  was  an  uninviting  stream  tur- 
bid wih  part  cles  of  red  clav,  which,  on  account  of  their  extreme  minuteness,  rendered 
fii  ration  dlfficult-from  the  tendency  of  the  particles  to  clog  the  filter-and  sedmien- 
fatioii  practicallv  impossible.  Entangled  with  the  clay  there  was  much  vegetable 
matteV^which  could  be  separated  onfy  by  the  separation  of  the  mineral  Particles. 
Sence  aualvses  of  the  water  made  on  samples  taken  on  November  12  and  18  and  Deceni- 
bei  ^  and  15  showed  it  to  be  unwholesome  in  a  high  degree.  Many  householders  who 
^ere  doubtful  as  to  the  condition  of  their  cisterns  made  use  of  this  water  after  passing 
H  throuU  a  charcoal  filter.  One  such  liltered  sample  was  examined  and  found  to  be 
a  snedmen  of  very  pare  water.  Those  citizens  only  who  made  use  of  the  filtered  water 
had  ai  interest  in  this  result,  which  is  to  be  set  to  the  credit  of  the  charcoal,  not  to 
that  of  the  water.  Sedimentation  was  accomplished  on  the  small  scale  in  a  tew  mstan- 
ce-  by  filling  cisterns  with  the  river  water  at  a  time  when  the  stream  was  low  and 
comparatively  clear.  Three  samples  of  water  stored  in  this  manner  were  examined 
and  found  to  be  of  good  quality.  But  the  long-continued  sedi.Me.nt atiou  m  a  ^^^j^ii  cistern 
which  is  to  be  credited  with  this  result  is  a  process  which,  like  the  charcoal  filtration, 
can  be  accomplished  only  in  individual  cases.  ,  .     .         .  ,      .  +-u„„ 

It  is  no  doubt  true  that  at  other  seasons  of  the  year  this  stream  is  less  impure  than 
at  present,  but  a  water,  to  be  suitable  for  the  supply  of  a  large  city,  should  be  pure  at 
all  seasons',  or,  if  not,  it  should  at  least  be  susceptible  of  purification  on  the  large  scale 
The  Wolf  River  water,  unfortunately,  cannot  be  thus  purified.  Any  filter  which  might 
be  constructed  would  be  clogged  within  a  few  hours,  and  a  series  of  reservoirs,  to  per- 
mit of  subsidence,  would  require  to  be  of  extravagant  size  unless  some  means  were 
devised  to  hasten  the  process.  j.  +i 

Wiih  the  view  of  ascertaining  the  character  of  the  water  higher  up  the  stream  than 
the  location  of  the  water- works,  a  sample  was  procured  on  November  18  from  Raieigfi, 
a  point  nine  miles  distant  from  the  city.  This  specimen  was  found  to  be  somewhat 
less  impure  than  that  collected  on  the  same  day  near  the  water  company  s  intiow. 
But  it  was  unwholesome  from  an  excess  of  vegetable  matter,  and  as  objectionable  as 
the  other  when  viewed  as  a  possible  source  of  supply.  It  was  loaded  with  the  same 
red  clav  which  renders  the  hydrant-water  so  difiacult  of  purification. 

In  order  to  effect  a  comparison  between  the  waters  of  the  Mississippi  and  Woit 
Rivers  Capt.  W.  H.  H.  Benyaurd,  Corps  of  Engineers,  United  States  Aruiy,  wlio  tur- 
nished'the  samples  already  mentioned,  collected  specimens  of  the  Mississippi  on  Jsoveni- 
18  and  December  2  and  15.  But,  these  were  insufiacient  for  the  purpose.  Ihe  periods 
of  flood  in  the  two  streams  are  not  coincident.  On  the  first  of  the  above  dates 
Wolf  River  was  somewhat  swollen,  while  the  rise  in  the  Mississippi  had  not  commenced. 
The  Mississippi  water  was  then  a  fair  sample  of  river  water,  containing  a  certain 
araonnt  of  vegetable  impurity,  but  by  no  means  so  much  as  has  been  recorded  as  exist- 
in"  in  some  Western  streanii^of  good  repute  as  to  wholesomeness.  On  the  second  date, 
the  Mississippi  sample,  although  very  turbid— the  river  being  7i  feet  above  low-water 
mark,  and  rising— was  comparatively  free  from  organic  matter.  On  the  third  occa- 
sion the  river  had  risen  to  10  feet,  and  was  exceedingly  turbid.  When  the  Missis- 
sippi is  at  this  height,  its  waters  impede  the  outflow  from  Wolf  River,  causing  stagna- 
tion and  floodin<^  in  the  mouth  of  the  latter.  The  sample  presented  the  same  amount 
of  organic  impurity  as  that  furnished  by  the  Wolf  River  water  collected  on  the  same 
day,  enough  to  condemn  it  as  unfit  for  potable  use. 

To  establish  a  comparison  between  the  streams,  the  annual  lines  of  organic  impurity 
should  be  determined.  But  continued  observations  of  this  nature  do  not  appear  to 
be  called  for  to  decide  the  question  as  to  which  is  the  better  water  for  a  town  supply. 
Both  are  pure  Avhen  at  low- water  mark,  and  free  from  impurity.  Both  are  impure 
\vhen  swollen  and  turbid.  So  far  they  agree.  But  the  red  clay  of  the  smaller 
stream  rises  into  turbidity  more  readily  and  falls  more  slowly  than  the  more  sihceous 
sedimentary  maUers  of  the  Mississippi.  'I'his  would  suggest,  that  the  annual  period 
of  turbidity  and  consequent  impurity  is  less  in  the  Mississippi.  But  the  possibility  of 
purifyin"-  a  supply  drawn  from  it  should  cause  it  to  be  preferred,  even  if  its  period  of 
turbidity  Avere  greater  than  that  of  Wolf  River.  So  far  as  dissolved  inorganic  sub- 
stances are  concerned,  both  waters  are  of  good  quality.  ^  .1 

This  report  has,  of  course,  no  consideration  for  the  engineering  and  financial  sides 
of  the  question. 

I  have  the  honor  to  accompany  this  report  with  an  itemized  list  ot  the  various  well, 
spring,  river,  and  cistern  waters  analyzed,  and  of  the  Memphis  cisterns  tested  chem- 
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ically  for  leakage     I  also  append  a  copy  of  the  letter  referred  to  above  as  having  been 
sent  to  Dr.  R  W  Mitchell  witli  the  view  of  reaching  the  local  authorities  of  MeinS 
1  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

CHARLES  SMART, 

Thomas  J.  Turner,  M.  D.,  U.  S.  N.,  ^"'^''""^ 
Secretary  National  Board  of  Health,  Washington,  D.  C. 

Memphis,  Tenn.,  December  19,  1879. 
Sir:  I  have  the  honor  to  report  to  you  that  I  have  concluded  my  investigation  as 
to  the  character  ot  the  water  s.ipply  of  Memphis;  that  I  have  analyzed  a  sufficient 
number  of  the  waters  collected  and  stored  in  the  different  wards  of  the  city  of  Mem- 
pnis  to  be  able  to  generalize  on  sunnning  up  my  results 

Whatever,  system  of  water  supply  may  be  adopted  by  the  city  in  the  future,  the 
point  of  immediate  interest  is  the  condition  of  the  cisterns.  These  will  have  to  be 
used  m  the  mean  time,  while  awaiting  farther  devlopraents.  During  my  examina- 
tions I  have  met  with  many  waters  so  polhitcd  by  sewage  infiltration  that  an  imme- 
diate inteMict  on  their  use  appears  called  for.  In  many  instances  I  have  been  enabled 
to  do  this  by  persona  communication  with  the  owners ;  but  in  other  cases,  where  the 
water  has  been  brought  to  me  by  the  inspecting  force,  I  have  not  had  means  of  notifv- 
mg  the  consumers.  ■  ^ 

In  viewof  the  importance  of  this  subject,  and  of  the  large  amount  of  facts  gathered 
by  analysis  during  the  past  few  weeks,  I  have  conceived  it  proper,  without  trenching- 
on  the  ground  to  be  covered  m  my  report  to  the  secretary  of  the  National  Board  of 
Health,  and  without  awaiting  the  routine  transmission  of  official  communications  to 
lurnish  you  with  some  memoranda  from  my  laboratory  record,  that,  subiect  to  vour 
approval,  they  niay  be  laid  before  the  local  authorities  and  utilized  To  the  better 
understanding  of  the  subject  a  few  words  are  necessary. 

On  corauiencing  my  investigation  in  this  city  I  made  an  exhaustive  analysis  of  every 
water  which  was  presented,  determining  the  total  amount  of  solid  matter  dissolved 
in  the  water  the  organic  matter,  and  .all  those  substances  which  accompany,  or  are 
formed  by,  the  breaking  up  of  the  organic  matter.  Wh(ni  a  large  number  of  these 
were  collected  it  became  manifest,  on  reviewing  them,  that  the  amount  of  chlorine 
present  in  a  cistern  water  could  be  made  the  test  of  soundness  or  leakage  of  the  cistern 
On  superficial  consideration  it  would  seem  as  if  the  total  amount  of  dissolved  solids 
would  be  the  best  criteiiou,  as  ram- water,  properly  stored,  contains  such  a  small  pro- 
portion ot  these  matters;  but  many  instances  occurred  showing  the  presence  of  lime 
m  comparatively  large  quantities  without  that  corresponding  increase  in  the  chlorine 
which  would  be  expected  if  the  lime  salts  siped  in  frU  the^soil.  The  inference  was 
fi.f\i  i  l}""  '"'-''^  undergoing  solution  by  the  water-an  important 

lact  as  bearing  on  the  permanence  of  a  cistern  in  its  sound  condition,  but  reuderino- 
the  total  solids,  as  determined  by  the  balance,  of  no  value  as  a  test  of  leakage.  oS 
the  other  hand,  ram  water  contains  but  the  merest  trace  of  chlorine,  collected,  in  its 
fall  from  the  sodium  chloride  winch  exists  in  the  dust  of  the  atmosphere.  It  gathers 
a  little  more  from  the  roof  which  sheds  it ;  so  that  rain-water  taken  from  a  cistern 
gives  perceptibly  more  chlorine  to  the  chemist  than  that  collected  in  clean  dishes 
Irom  a  sound  cistern  the  water  can  gather  none,  so  that  its  presence  in  excess  of  the 
amount  normal  to  roof-caught  water  is  indicative  of  siping  or  leakage  from  the  soil. 
In  this  city  no  water  which  has  percolated  the  soil  can  be  found  without  chlorine 
and  hence  no  leak  can  exist  in  a  cistern  without  its  presence  being  detected  by  a 
determina  ion  of  the  chlorine  present  in  the  contained  waters.  Having  arrived  at 
these  conclusions,  an  examination  was  made  of  a  large  number  of  cisterns  by  means  of 
the  chlorine  determination.  Many  were  found  so  strongly  charged  by  this  contribu- 
tion Irom  the  soil  that  a  larger  quantity  of  water  was  obtained  from  the  cisterns  in 
o'''''  }  J  ^^vestigation,  to  determine  the  quality  of  the  matter,  indicaring 
such  an  amount  of  chlonne  leakage.  The  full  analysis  which  I  have  placed  on  record 
gives  a  value  to  the  simple  chlorine  determinations,  by  indicating  the  probable  quality 
ot  the  water  which  corresponds  with  a  given  chlorine  impurity.  But  this  is  a  matter 
lor  my  detailed  report. 

Accompanying  this  communication  is  a  map  of  the  city,  on  which  arc  indicated  the 
sites  ot  bO  cisterns,  the  water  ot  which  has  been  examined  exhaustivelv,  and  of  450 
cisterns  the  condition  of  which  has  been  determined  by  an  estimation  of  the  chlorine. 
On  the  map  a  black  circle  marks  the  posirion  of  a  sound  cistern  with  a  presumably 
good  water;  a  blue  circle  marks  a  probably  sound  cistern;  a  green  circle  a  cistern 
winch  probably  sipes  a  little,  or  which,  in  a  small  proportion  of"  tli(>  cases,  obtains  its 
excess  of  chlorine  from  the  accumularions  of  vegetable  matter  washed  down  from  the 
root;  a  red  circle  marks  the  situation  of  a  leaky  cistern,  which,  if  the  T)rivv  vault 
acljoins,  contains  contamination  from  that  source.  The  circles  which  are  filled  in 
with  solid  color— black,  green,  red— indicate  sound,  siping,  and  leaky  cisterns  re- 
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soectivelv,  aad  the  waters  of  which  have  been  exhaustively  examined.  The  letters 
G  F,  B,  and  S  express  the  quality  of  the  examined  waters,  as  good,  fair,  bad,  sewage, 
AS  the  case  may  be.  ,  -  . 

Many  of  the  5.>0  cisterns  leak,  but  some,  of  course,  to  a  much  smaller  extent  tbau 
others'  I  accompany  this  with  a  list  of  the  more  exaggerated  cases  in  whicli  it 
annean^  to  me  that  inmiediate  action  is  demanded.  The  others,  not  in  this  list  but 
maiked  as  "leaky"  on  the  map,  require  attention,  but  not  so  imperatively.  These 
should  be  filled  up,  if  there  is  manifest  danger  of  soil  pollution  from  these  siirround- 
iuirs:  but  if  there  appears  no  such  danger,  it  would  be  sufficient  to  clean  them  out 
and  reline  with  Portland  cement.  .  r--,    i      •  ^ 

Another  point  which  deserves  attention  is  this:  The  proportion  of  leaky  cisterns  is 
]ar<Te— in  round  numbers  one  third  of  the  whole— while  again  of  these  the  unmber 
lar-elv  contaminated  may  be  judged  of  by  the  list.  The  number  examined  (u30)  i-^ 
sufficient  to  indicate  the  probabilities  in  the  4,000  (f )  or  more  cisterns  which  Memphis 
owns  If  it  appears  imperative,  in  the  sanitary  interests  of  the  community,  to  take 
action  in  the  cases  which  have  been  examined  and  pronounced  polluted,  it  is  no  less 
imperative  to  find  out  and  remedy  the  many  cases  which  have  not  been  examined,  but 
which  of  necessity  exist.  To  this  end  I  would  respectfully  suggest  a  continuance  of 
these  chlorine  determinations  by  some  competent  person,  in  order  that  the  leak  may 
be  stopped  in  those  cisterns  which  it  is  proper  to  reline,  and  that  the  dangerous  ones 
be  destroyed.  These  experiments  are  simple,  do  not  occupy  much  time,  require  no 
expensive  apparatus,  and  are  accurate  in  their  testimony  as  to  the  condition  ot  tho 
cisterns 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

CHARLES  SMART, 
Captain  and  Assistant  Surgeon,  U.  S.  A, 

Dr.  R.  W.  Mitchell, 

Member  of  the  National  Board  of  Healtli, 

and  of  the  Committee  on  Sanitary  Survey  of  Memphis, 


APPENDIX  M. 

REPORT  ON  THE  WATER-SUPPLY  OF  NEW  ORLEANS  AND 

MOBILE, 


By  Charles  Smart,  M.  D.,  Assistant  Surgeon,  U.  S.  A. 

Under  date  of  April  4,  1880,  Dr.  Smart  submits  the  following  report  of  an  investiga- 
tion into  the  character  of  the  water-supply  of  the  cities  of  New  Orleans,  La.,  and  Mo- 
bile, Ala.,  undertaken  in  accordance  with  instructions  from  the  executive  committee 
of  the  National  Board  of  Health,  dated  February  7,  1880 : 

The  city  of  New  Orleans  is  supplied  by  rain-water  collected  and  stored  in  cisterns, 
!  by  Mississippi  water  furnished  from  the  water-works,  and  by  a  few  shallow  wells. 
'  The  principal  source  is  that  first  mentioned.  It  is  preferred  by  the  citizens  as  purer 
1  and  less  turbid  than  the  Mississippi  water,  and  as  free  from  those  surface  and  soil  im- 
purities which  are  liable  to  pollute  the  wells.  It  is  believed  that  the  city  owes  its 
I    immunity  from  typhoid  fever  to  the  freedom  of  the  cistern  supply  from  sewage  infil- 

The  cisterns  are  constructed  of  cypress  wood,  and  vary  in  size  from  500  to  60,000 
(Morgan  Depot)  gallons.    Tho  usual  capacity  of  the  dwelling-house  cistern  is  about 
2,000  gallons.    They  are  raised  a  few  feet  from  the  ground,  and  their  contents  are  pro- 
tected by  a  lid  or  cover.    Some  are  placed  under  the  shade  of  a  balcony  ;  a  few  have 
a  special  roof  over  them  ;  but  the  majority  have  only  such  protection  from  the  rays  of 
\    the  sun  as  is  afforded  by  their  position  against  the  house-walls.    Many,  especially  in 
i     the  older  parts  of  the  city,  are  situated  in  nnventilated  iuclosures  which  are  rank  with 
j     the  emanations  from  unclean  privies. 

I  The  rain-water  shed  from  the  house-roof  carries  with  it  into  the  cistern  the  soot  and 
condensed  ammoniacal  vapors  of  coal  combustion,  the  infinity  of  debris,  organic  and 
inorganic,  which  constitutes  the  dust  of  a  large  city,  together  with  more  massive  Irag- 

1  ments,  as  of  dead  insects  and  decaying  leaves,  &c.  After  a  few  days  these  various 
matters  settle,  forming  a  soft,  black,  pultaceous  sediment,  and  leaving  the  sui)ernatant 
water  comy)arati  vely  clear  and  pure.  But  every  succeeding  rainfall  not  only  increases 
the  quantity  of  this  sediment,  but,  by  its  infiow,  stirs  up  that  which  had  already  ac- 
cumulated, rendering  the  water  impure  until  sedimentation  is  again  accomplished. 
As  time  passes  the  sediment  increases,  and  the  water  becomes  unfit  for  use  after  each 


442     ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH. 


rainfall.  These  conditions  are  aggravated  in  the  dry  season  when  the  water  is  low  in 
the  cistern  and  the  quantity  of  sediment  is  relatively  much  increased. 

As  a  number  of  the  cisterns  which  were  examined  had  not  been  cleaned  out  in  many 
years,  some  observations  were  made  on  the  rate  of  increase  of  the  sedimentary  layer 
to  determine  the  proj)er  interval  between  successive  cleanings.  l>r.  DeLolfrc,  U.  S. 
A.,  undertook  these  observations,  and  by  careful  soundings,  in  fifteen  cisterns,  deter- 
mined the  rate  of  deposit  in  the  averaj^e  cistern  at  one  inch  per  year.  The  rate  as 
thus  given  corresponds  with  the  experience  of  individuals  engaged  in  the  cistern- 
cleaning  business. 

To  ascertain  the  character  of  ihe  city  dust  which  is  washed  into  the  cisterns,  a 
quantity  was  obtained  from  some  ojien  upper  rooms  in  a  public  building  which  had 
not  been  cleaned  in  several  years.  This  gave  17.2  per  cent,  of  moisture,  34  of  matter 
destroyed  by  heat,  and  48.8  of  mineral  residue.  Of  the  dry  dust  11  per  cent,  was  dis- 
solved by  maceration  in  water  for  twenty-four  hours.  Six  of  these  11  parts  were  in- 
organic salts,  and  5  were  organic  matter,  which  manifested  its  quality  by  requiring, 
per  100  parts,  668  parts  of  oxygen  for  its  destruction,  and  yielding,  per  100  parts,  (j 
parts  of  albuminoid  ammonia.  The  residue  insoluble  in  water  contained  nitrogen 
enough  to  furnish  .5  per  cent,  of  organic  ammonia,  indicating  the  presence  in  it  of 
organic,  matters,  which  prolonged  maceration  and  fermentative  changes  might  reduce 
to  a  soluble  condition. 

Having  thus  determined  the  solubility  and  nitrogenous  quality  of  the  city  dust  in 
its  relation  to  water  contamination,  a  sediment  was  obtained  which  had  been  accumu- 
lating and  macerating  at  the  bottom  of  the  cistern  for  eight  years.  This  consisted  of 
73.4  per  cent,  of  mineral  matter  and  26.6  of  matter  destroyed  by  heat.  One  hundred 
parts  yielded  .54  parts  of  albuminoid  ammonia,  showing  the  presence  of  insoluble 
organized  material  which  fermentative  action  and  vegetable  growth  and  decay  occur- 
ring during  the  warm  months  might  bring  into  a  state  of  solubility. 

In  view  of  the  chemical  character  of  the  dust  which  is  carried  into  the  cisterns,  and 
especially  of  that  of  the  sediment,  of  which  the  dust  constitutes  but  one  element,  it 
would  appear  advis;ible  to  have  such  cisterns  as  are  in  use  in  New  Orleans  cleaned 
out  annually  some  time  before  the  occurrence  of  warm  weather.  But  this  is  needful 
only  in  the  event  that  no  other  means  are  adopted  to  preserve  the  water  from  impurity 
and  the  cistern  from  sediment. 

The  first  rain  which  enters  a  cistern  after  a  season  of  dry  weather  is  so  unmistakably 
impure  from  roof- washings  that  its  rejection  is  immediately  suggested  as  a  means  of  pre- 
serving the  purity  of  the  cistern.  Yet  there  are  very  fe  w  instances  in  which  this  idea  is 
carried  out.  The  majority  of  the  people  permit  everything  from  the  roof  to  collect  in  the 
cistern,  which  is  cleaned  only  when  the  impurity  of  the  contained  water  forces  itself  on 
the  senses.  Nevertheless  some  samples  were  obtained  from  cisterns  which  were  guarded 
from  a  turbid  inflow  by  means  of  what  is  known  as  the  cut-off.  The  simplest  form  of, 
mechanism  to  etfect  the  rejection  of  the  roof-washings  consists  of  a  joint  in  the  con- 
ductor, which,  when  in  place,  leads  the  water  into  the  cistern,  but  which,  when  turned, 
runs  it  to  waste.  Several  forms  of  cut-otf  were  shown  to  me  while  in  New  Orleans. 
One  of  the  best  (Cassidy's)  consists  of  an  overflow-pipe  running  down  along  the  out- 
side of  the  cistern  and  guarded  at  its  free  end  by  a  valve  which  can  be  opened  or  shut 
at  pleasure.  The  conductor  from  the  roof  opens  into  this  pipe  a  few  inches  below  its 
upper  end  or  point  of  emergence  from  the  cistern.  When  the  valve  is  open,  water  from 
the  roof  runs  to  waste  through  the  pipe ;  when  it  is  closed  the  water  is  carried  over 
into  the  cistern,  while  accidental  solids  are  trapped  in  the  pipe.  Automatic  cut-otfs 
have  been  suggested.  In  one  (Le  Blanc's),  a  certain  proportion  of  the  water  which  is 
rejected  is  drained  into  a  vessel,  which,  by  its  weight  when  filled,  removes  the  cut-off 
and  permits  of  ingress  to  the  cistern.  In  another  (Dr.  Sternberg's),  a  wooden  float  on 
the  waste-water  receptacle  restores  the  continuity  of  the  conductor.  A  cistern  which 
had  been  guarded  by  a  cut-off  for  five  years  was  emptied  for  the  purpose  of  being 
cleaned.  Instead  of  live  inches  of  carbonaceous  pulp,  the  sediment  formed  only  a  filmy 
coating  on  the  bottom  and  sides  of  the  cistern. 

There  are  other  means  in  use  in  exceptional  cases  for  excluding  sediment  from  the 
water-supply,  the  more  common  being  a  conjunction  of  two  cisterns,  the  second  receiving 
its  contents  by  an  overflow-pipe  from  the  first.  In  one  instance  the  first  or  sedimenting 
cistern  contained  an  iron  tank,  into  which  the  water  from  the  roof  was  received  and 
from  which  the  cistern  was  filled  by  overflow.  The  second  cistern  communicated  by 
an  overflow  with  the  first,  and,  as  a  further  means  of  insuring  purity,  the  water  be- 
fore reaching  the  delivery  faucet  had  to  pass  through  a  eandstone  diaphragm. 

The  x)rocesses  adopted  for  the  determination  of  the  wholesonieness  of  these  cistern 
waters  were  those  which  were  used  in  the  analysis  of  the  Memphis  supply.  The  total 
quantity  of  solids  in  the  water  and  the  amount  of  these  lost  on  ignition  were  takeji  by 
the  balance.  The  nitrites,  nitrates,  chlorine,  and  ammonia  were  determined,  as  also 
the  quantity  of  oxygen  required  to  oxidize,  and  the  quantity  of  albuminoid  ammonia 
evolved  in  the  destruction  of  organic  matters.  The  sediment  was  examined  micro- 
scopically.   The  volumetric  estimation  of  chlorine,  so  useful  as  an  indication  of  con- 
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f  aminated  xvater  in  the  uuder-ronnd  Memphis  cisterns,  ^vas  of  no  valne  in  the  present 
fn^arees  al  noL^^^^^       ^vaters  contained  more  than  was  normal  to  roof-caugh  ra  n 

Tomnlex  oi-anTc  si^^  Wanklyn's  albnminoid  ammonia  process  afforded  the 

n^iislX'into  the^^^^^  of  .  he  waters,  and  the  results  were  in  accordance  with 

the  n^cros^^^^^^^^  amounts  of  or-anic  ammonia  corresponding- with 

Increase  in  X  numC  low  forins  of  life  nntil  the  amcBba3,  cercomonas,  and  vorti- 

'"^^^  ST^e^:^r  I^Cn^w  ^&sterns  fluctuates  with  the  raint^ilL 
A  cdeai  c  stern  containing  an  excellent  water  may  have  its  contents  deteriorated  by 
^e  fXw  oTa  casual  shoTver  laden  with  all  the  dust  and  air  impurities  -^-^^^ 
son;  iind  this  even  when  a  cut-otf  is  used  to  reject  root-washings  The  an  "J^l  "^"ty 
ron  iniies  to  fall  for  a  long  time  afrer  the  roof  is  thoroughly  washed  On  Maich  8, 
fohow  n  '  several  weeks  ot^drv  weather,  3.3  inches  of  rain  fell  on  the  city.  A  sample 
S?Xf  duHi  g  t^  hrst  half  hour  of  fall  gave  .030  parts  of  a  bnminoid  ammonia  per 
So  000  \nother  specmien,  collected  toward  the  end  ot  thn  tall,  yielded  .021  V^f^- 
L  cStha  thl  shower,  e^en  if  its  lirst  portion  had  been  run  to  waste  in  root-wash- 
n'  would  have  filled  the  cisterns  with  a  very  impure  water,  loaded,  as  shown  by  the 
nto^cone  with  recent  vegetable  tissues,  starch  cells,  confervoid  filauients,  zoopores, 
cXn  fiber^^^^^  mineral  fragments.    On  March  12  another  raintall  was  exam- 

ined ^sSe  collected  during  the  tirst  three  hours  yielding  .030  parts  ol  organic  am- 
monia per  100.000,  while  the  amount  furnished  by  the  remainder  of  the  Bl^ower  was 
but  012  parts.  Wet  weather  set  in  after  this  date,  yielding  the  cisterns  a  yet  purer 
t^r  Mv  examinations  were  concluded  before  the  occurrence  of  the  rainy  weather, 
Incrthe  i^e^dts  oTnecessity  show  a  higher  degree  of  impurity  in  the  cistern  waters  than 
•nrnnld  have  been  obtained  at  a  later  ddte.  ,. 
Tortv "vaters  wei^  exannned.  A  large  proportion  of  these  were  -^jl'^^-^^- 
fioned^  cisterns  attached  to  public  buildings,  schools,  and  private  dwellings.  ^ot 
han  hTf  a  dozen  samples  were  presented  by  the  inspectors  as  illiistrative  spe- 
c  rnens Tbad  cistern  water.  Among  the  former  were  specimens  from  the  house  occu- 
Xuasi  vear  bv  General  J.  B.  Hood,  and  from  other  dwelhngs  m  the  same  yellow- 
ferer  infected  neighborhood,  but  these  proved  to  be,  on  the  whole,  above  the  average 

^'Of  the"  forty  waters,  ten  yielded  .010,  or  less,  parts  of  albuminoid  ammonia  per 
100  000-  twentv-two  gave  from  .010  to  .020  parts;  while  in  eight  the  yield  was  over 
So  parts  The  secoM  or  largest  class  may  be  taken  to  represent  the  average  of  the 
citv  wate -s-  the  first  includes  several  where  special  means  are  taken  to  exclude  sedi- 
ment the  last  represents  the  old,  foul,  and  uncared-for  cisterns.  The  worst  sample 
presL\ted  c^en  ic^^^^  and  microscopically,  the  characters  of  swamp-water.  It  was 
rXhed  as  ciniing  froin  anew  cistirn  to  which  suspicion  of  lead-poisoning  attached^ 
No  lead  was  present,  but  the  specimen  yielded  .070  ot  organic  ammonia.  Reniittent 
fevei  develop^ed  in  the  house  while  the  water  was  f 
being  suspected,  was  disused.  The  hou"le  was  si  ua,ted  in  a  '^^^^■I'llf^ff'''^^^^^^^^^ 
bon  and  Bienville),  but  the  cistern,  instead  ot  being  new,  was  very  old  and  lott^en. 
These  facts  were  elicited  by  inquiry  after  examination  of  the  wa.ter.  Water  from  the 
swamps  beyond  the  city  yielded  .090  parts  of  albuminoid  ammonia. 

The  first  of  the  above  classes  may  be  called  pure  waters,  as  the  purest  rain-water 
collected  i^  country  districts  at  th/end  of  a  long-continued  tall  seldom  y^^^^  ^^f 
less  than  .010  |)arts  of  amnmnia  from  its  organic  matter.  Those  giving  frmn  .010  to 
720  parts  mav  be  called  usable  or  allowable  waters,  as  experience  shows  their  use  to 
be  unattended  with  evil  consequences;  but  when  the  organic  ^ J^f/f;,;X\imT 
.020  parts  the  water  must  bo  assumed  to  be  dangerous,  on  account  ot  its  approxima- 
tion in  qualirv  to  that  of  the  swamps  and  of  the  occurrence  ot  numerous  instances 
vhere  malarial  developments  can  be  directly  attributed  to  its  use.  .... 

A  familiar  method  of  rating  the  impurity  ot  a  given  water  may  be  ^T^*^^";^  ^^^^ 
the  results  of  Wanklyn's  process  by  erasing  the  ^^/^^imal  point  and  t^^^^ 
ciphers  which  follow  it.  Organically  pure  water,  .000  parts  P^i^l^'^-OOO,  bjomes  tb^^ 
zero  of  the  scale.  Spring  water,  .000  to  .004  parts,  has  an  impurity  tigure  of  4  or  less, 
Pe  rain  water,  10  or  lels;  usable  cistern  waters,  10  to  20;  ^^'-^^g^.^-^VT^'.r^tTi'n 
So.  By  making  use  of  this  relative  scale  I  was  enabled  to  speak  of  the  impurity  lu 
various  waters^so  as  to  be  understood  with  precision  by  tliose  who,  ^^^j^l^J.^teres  e^ 
in  the  waters  in  question,  were  ignorant  of  the  methods  of  analysis  and  of  the  value 
to  be  attached  to  determinations  of  albuminoid  ammonia.  ,  , 

But  while  the  average  cistern  showed  an  impurity  figure  of  10-20,  and  while  these 
figures  became  somewhat  reduced  by  subsequent  long-continued  rains,  it  must  be 
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remembered  that  the  waters  at  this  time  were  probably  at  their  minimum  of  irapuritv 
During  the  summer  and  autumn,  when  fevers  are  prevalent,  it  is  certain  that  the  cisi 
tern  water  is  more  highly  charged  with  organic  matter  than  is  tlie  case  at  present 
bnder  the  influence  of  heat  and  light  chemical  changes  take  place  in  the  sediniout 
with  growth  and  decay  of  microscopic  life,  tainting  the  water  in  most  of  the  cis- 
terns so  that  the  senses  can  take  cognizance  of  its  impurity.  In  the  sound  cisterns  of 
Ihe  city  of  Memphis,  cool  from  their  underground  position,  much  purer  waters  were 
obtained  than  the  best  samples  from  the  city  of  New  Orleans.  The  nudor^-Tound 
position  appears  to  induce  changes  favorable  to  the  purilication  of  the  water  Wolf 
Kiver  water  stored  in  these  cisterns  underwent  the  same  process  of  purification  Rain 
\yater  can  be  drawn  from  Ihem  as  pure  as  that  from  natural  springs.  But  dcterioVa- 
tion  rather  than  improvement  is  the  rule  in  the  exposed  wooden  cisterns  of  New  Orleans 
Cleanliness  of  cistern  effected  by  the  use  of  a  cut-off,  with  efficient  shade  and  ventila- 
tion, will  tend  to  retard  the  deterioration;  but  it  is  doubtful  if  water  should  be  used 
from  such  cisterns  for  drinking  i>urposes  without  undergoing  pomo  process  of  purifica- 
tion. The  contents  of  the  best  of  them  are  susceptible  of  improvement.  Many  intel- 
ligent persons  recognize  this  fact,  and  make  use  of  various  forms  of  filter  to  ri'iwt  the 
purpose.  Some  of  these  act  in  a  purely  mechanical  manner  by  separating  solid  mat- 
ter. The  result  is  a  water  whicU  presents  its  cleanliness  to  the  eye  as^])roof  of  a 
purity  which  it  may  not  possess.  Water  from  the  drainage  canals  sedimcnt.Ml  (or  a 
tew  days  is  clearer  than  many  of  the  cistern  waters,  and  yet  it  is  neither  more,  nor 
less  than  the  sewage  of  the  city.  The  sandstone  diaphragm  in  a  cistern  already  men- 
tioned IS  an  example  of  valueh  ss  filtration.  The  organic  matter  in  the  wafer  was  unal- 
tered by  its  transmission  through  the  pores  of 'the  stone.  On  the  other  hand,  a  sandstone 
filter  in  another  cistern  whicli  was  examined  gave  a  clear  water,  pure  in  every  resi)ect. 
The  stone  m  this  instance  was  hollow  and  about  the  size  of  a  five-gallon  'ke<>-.  Air 
was  freely  admitted  into  its  interior  by  a  ventilating  tube  which  rose  from  it  to  a  point 
above  the  high-water  mark  of  the  containing  cistern.  The  pressure  of  the  super- 
incumbent water  caused  an  influx  through  the  pores  of  the  stone,  which  api)earcd  as 
a  dew  on  the  internal  surface  where  it  came  in  contact  with  the  contained  air.  The 
Avater  was  thus  presented  for  aeration  under  favorable  conditions,  somewhat  analo- 
gous to  those  attending  the  aeration  of  the  blood  in  the  lungs.  It  collected  in  the 
interior  of  the  stone  keg,  from  which  it  was  drawn  off  by  a  pipe  and  faucet.  In  the 
diaphragm  there  was  a  simple  straining  of  a  continuous  current  of  water.  In  the  ko" 
there  was  in  addition  to  the  straining  a  very  efacient  oxidation  of  dissolved  oro-anic 
matter.  *' 

But  these  efforts  at  purification  occur  only  in  exceptional  instances,  where  an  appre- 
ciation of  the  water  impurity  coincides  with  the  financial  ability  to  undertake  its  re- 
moval. What  the  city  requires  is  a  simple  method  of  filtration  which  can  be  accom- 
plished at  an  almost  nominal  expense.  I  have  suggested  and  sent  to  New  Orleans 
a  model  of  a  filter  which  may  fulfill  the  requirements  of  the  cistern  waters.  If  it  is 
tound  that  the  tin-workers  can  furnish  it  at  a  price  which  will  put  it  within  the  roach 
of  everybody,  I  shall  have  one  made  here  for  the  purpose  of  testing  its  action  and  de- 
termining the  period  wh(.'n  the  charcoal  packing  will  have  to  be  renewed.  It  cannot 
be  excluded  from  use  as  infringing  on  any  of  the  many  patents,  as  the  principle  of 
tunnel  filtration  or  percolation  is  common  property,  and  the  suggested  method  is 
funnel  filtration  through  charcoal  and  sand  reduced  to  its  simplest  form.  The  filter 
m  the  model  is  made  of  tin,  and  consists  of  a  modified  funnel,  the  body  of  which  rests 
on  a  tin  bucket  or  receiver,  while  the  tube  projects  downward  to  the  bottom  of  the 
said  bucket.  The  lower  end  of  the  tube  is  tied  over  with  some  filtering  cloth.  Three- 
fourths  of  its  length  is  filled  with  granulated  bone  charcoal  and  the  upper  fourth  with 
sand.  The  upper  end  of  the  tube  projects  about  half  an  inch  into  the  body  of  the  fun- 
nel to  permit  of  tying  a  filtering  cloth  over  the  top  of  the  sand.  The  angle  between 
this  projection  and  the  sloping  sides  of  the  funnel  will  serve  to  trap  solid  matters  To 
clean  this  filter,  the  filtering  cloth  guarding  the  top  of  the  tube  will  have  to  be  re- 
moved, washed,  and  replaced.  At  longer  intervals,  when  the  filter  shows  signs  of 
clogging,  half  an  inch  of  the  upper  layer  of  sand  may  be  removed  and  replaced  by  fresh 
material.  At  yet  longer  periods,  depending  on  the  length  of  time  during  which  the 
charcoal  retains  its  powers  of  oxidation,  the  whole  contents  of  the  tube  may  be  dumped 
out  and  renewed.  Earthenware  is  more  durable  than  tin,  and  would  preserve  the 
water  cooler  during  the  warm  months.  Some  such  method  as  this  is  desirable  for  gen- 
eral adoption  in  connection  with  the  cistern  water  supply,  and,  as  many  of  the  citi- 
zens have  expressed  an  interest  in  the  matter,  it  is  hoped  that  something  may  be 
accomplished. 

I  had  the  honor  on  two  occasions,  while  in  Ncav  Oroleans,  to  discuss  the  question  of 
water  supply  before  the  auxiliary  sanitary  association.  The  attention  of  the  associa- 
tion was  specially  invited  to  the  character  of  rain-water,  to  impurity  in  cisterns,  to 
the  connection  between  disease  and  impure  water  supplies,  and  to  methods  of  j)urifi- 
cation.  A  resolution  of  thanks  was  passed  by  the  association,  and  provision  made  for 
the  publication  of  the  papers  in  pamphlet  form  for  general  circulation. 
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I  Lave  to  thank  Dr.  Herrick,  secretary  of  the  Louisiana  State  hoard  of  health,  and 
Mr.  Horter,  vice-president  of  the  citizens'  auxiliary  sanitary  association,  ior  luruisti- 
in"-  me  with  the  necessary  samples  for  analysis.  ,      ^  .  •  i 

In  connection  with  the  drinking-water  supply,  two  samples  of  ice  were  examined, 
one  marked  Boston  the  other  Louisiana  ice.    Both  specimens  yielded  satisfactory 

'^^Duriuo-  the  period  of  mv  stay  in  New  Orleans  the  Mississippi  River  was  flooded  to 
the  dan-er  line  and  was  ekceedingly  turbid.  Its  water  was  totally  nuht  tor  drinking, 
exceni  when  efficiently  puritied  by  household  filtration.  The  turbidity  was  suuilar 
in  character  to  that  of  Wolf  River,  which  was  investigated  last  aut^imn.  It  consisted 
laroely  of  microscopic  points  of  clay.  The  sand  and  grosser  particles  subsided  within 
24  houVs  but  mau  v  days  of  sedimentation  were  required  before  the  fine  clay  cloud  would 
leave  1  he  water  of  ordinary  clearness.  Much  difficulty  would  be  f(mnd  m  treating  this 
water  on  the  large  scale,'so  as  to  procure  a  satisfactory  supply  at  all  seasons.  Even 
household  filtration  is  troublesome  on  account  of  the  impermeability  of  the  first  de- 
nosited  layer  of  clay.  The  filters  require  frequent  attention.  The  water  is  used,  how- 
ever in  several  instances  after  filtration.  Samples  passed  through  sandstone  gave 
resuits  satisfactory  in  proportion  to  the  perfection  of  the  aeration.  Charcoal  filtra- 
tion yielded  excellent  results.  Filtration  through  paper  was  impossible,  fecdimen- 
fitioii  for  24  hours  did  but  little  to  free  the  water  from  dissolved  organic  matter  or 
from  that  held  in  suspension  along  with  the  fine  clay.  The  river  water  is,  no  doubt,  as 
at  Memphis,  purer  during  the  summer  and  autumn,  when  the  stream  is  low  and  com- 
narativel  v  free  from  suspended  matters.  More  hydrant  water  is  used  m  the  household 
economy  at  these  times,  which  fortunately  correspond  with  the  period  ot  scarcity  and 
of  maximum  impurity  in  the  cisterns.  The  filter  suggested  above,  m  connection  with 
the  cistern  supply,  is  unsuitable  for  the  turbid  river  water. 

The  well  waters  of  New  Orleans  are  unfit  for  use.  They  are  but  little  less  impure 
than  the  sewao-e  water  carried  off  by  the  drainage  canals,  yet  they  are  reported  as 
beiiT--  employed  for  family  use,  in  bakeries,  and  ibr  stock,  especially  in  the  summer, 
when  the  cistern  supply  fails.  '  The  site  of  the  city  is  water-logged  to  withm  a  few 
feet  of  the  surface.  One  well  on  Chestnut  street,  the  least  impure  of  those  examined, 
is  ouly  10  feet  deep,  and  contains  7  feet  of  water.  The  saturated  soil  is  of  great  deptli, 
and  the  crround- water  is  practically  stagnant.  The  filtration  into  the  wells  is  insutii- 
cient  even  to  free  the  water  from  turbidity.  Organic  matter  is  unaffected  by  the  pro- 
cess The  water  contains  alkaline  carbonates,  chlorides,  large  amounts  of  free  am- 
monia but  no  nitrates  or  even  nitrites.  In  four  wells  examined,  the  ammonia  from 
orrranic  matter  amounted  to  .030,  .041,  .044,  and  .080  parts;  while  m  the  sewage  from 
the  Orleans  canal  it  only  reached  .120  parts.  These  samples  are  so  impure  that  the 
use  of  well  water  in  New  Orleans  should  be  interdicted.  Even  careful  filtration  should 
not  be  relied  on  to  purify  such  waters.  Filtration  is  not  a  process  by  which  dangerous 
waters  may  be  utilized,  but  simply  a  guard  against  the  possibility  of  danger  in  doubt- 
ful waters.  ,        . ,  ^       .  •     .  • 

The  city  of  Mobile,  Ala.,  has  an  excellent  water  supply,  said  to  originate  in  springs 
about  6  miles  from  the  city.  The  water,  however,  appears  to  consist  of  the  rainfall 
filtered  naturally  through  sand,  which,  while  diminishing  the  quantity  of  ammonia 
and  organic  matter,  gives  but  little  increase  to  the  mineral  constituents.  But  as  this 
supply'^is  at  present  rather  costly,  bored  and  dug  wells  are  in  common  use  m  many 
parts  of  the  city,  and  furnish  the  exclusive  supply  in  the  outlying  districts. 

Four  samples  of  each  of  these  well  waters  were  furnished  by  Dr.  Scales,  health 
officer  of  the  city,  for  analysis.  .  ..^      ^    i-^i  • 

The  <lu«'  wells  have  a  depth  of  about  18  to  20  feet.  The  mineral  constituents  of  their 
water  nut  alkaline  carbonates,  chlorides,  and  nitrates,  varying  from  70  to  120  parts 
per  100,000.  These  show  the  water  to  be  of  foul  surface  derivation,  but  altered  for  the 
better  by  its  percolation  through  the  soil.  Nevertheless,  three  of  them  (north  side 
Broad,  corner  Lawrence  and  Bloodgood,  and  corner  Lawrence  and  Erlura  streets) 
contain  so  much  unaltered  organic  matter  as  to  merit  unqualified  condemnation.  The 
fourth  (west  side  Conception,  between  Augusta  and  Savannah  streets)  gives  a  better 
water.  Its  supply  is  manifestly  derived  from  deeper  strata  than  that  of  the  others, 
althouf^h  its  reported  depth  is  only  25  feet.  Its  water  is  similar  to  that  in  the  bored 
wells,  but  there  are,  in  addition,  signs  of  recent  surface  infiltration  which  cast  sus- 
picion on  the  well,  although  the  water  contained  in  it  at  the  present  time  may  not  be 
unwholesome.  . 

The  bored  wells  yield  a  water  which  contains  but  little  inorganic  residue  and  is 
comparatively  free  'from  organic  matter.  One  of  them,  however  (on  Conception, 
between  Adams  and  Congress),  leaks  directly  from  the  surface  and  is  contaminated. 
The  others  (corner  State  and  Franklin.  Saint"  Michael,  between  Warren  and  Dearborn, 
and  corner  Davis  avenue  and  Lawrence)  contain  waters  in  which  the  organic  matter 
is  represented  at  the  present  time  by  the  presence  of  harmless  nitrates.  In  such  cases 
I  have  been  in  the  habit  of  reporting  to  the  individuals  interested  that  the  water  is 
good  but  the  w^ell  of  doubtful  character.    Some  accident  may  at  any  time  interfere 


44G     ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH.  | 

witli  the  efficiency  of  tlie  natural  filtration ;  some  leak  may  admit  surface  water  from 
the  overlying  strata  to  taint  the  purity  of  the  well  supply.  These  wells  are  from  50 
to  65  feet  deep,  and  contain  only  one-tenth  of  the  solid  matters  which  are  found  in  the 
shallower  wells.  Their  water  must,  therefore,  come  from  a  distance,  instead  of  by 
percolation  from  the  overlying  surface.  This  fact  appears  to  guarantee  the  puritv  of 
their  waters  for  many  years  to  come.  Indeed,  the  probabilities  are  that,  if  leaka^-e 
from  above  is  excluded,  the  wells  may  be  trusted  indefinitely  to  furnish  a  pure 
supply. 

Only  one  specimen  of  cistern  water  was  sent  for  analysis  from  Mobile.  It  was  for- 
warded by  Dr.  Gaines  as  a  sample  of  the  water  supply  used  in  a  house  where  remit- 
tent fever  prevailed  in  the  absence  of  prominent  sources  of  malarial  exhalation  to 
account  for  the  presence  of  the  disease.  It  was  largely  charged  with  vegetable  organic 
matter,  giving  .035  parts  of  albuminoid  ammonia  and  requiring  1.199  parts  of  oxviien 
per  100,000.  ^        t>  f  u 

While  the  waters  from  bored  wells  are  satisfactory,  although  liable  to  pollution  in 
individual  instances,  it  is  to  be  hoped  that  the  city  may  soon  be  enabled  to  do  away 
with  the  necessity  for  their  existence  and  for  that  of  the  shallow  wells  and  impure 
cisterns  which  furnish  a  large  part  of  the  present  supply.  Enlargement  and  extension 
of  the  wat^r- works  would  remedy  the  evil. 


WATER  ANALYSIS. 
By  Dr.  Charles  Smart,  Assistant  Surgeon,  U.  S.  A. 
SECTION  I. 

GENERAL  PRINCIPLES  OF  SANITARY  ANALYSIS. 

The  methods  adopted  in  the  analysis  of  potable  waters  have  undergone  a  radical 
change  during  the  past  generation.  A  knowledge  of  the  composition,  relations,  and 
affinities  of  inorganic  substances  preceded  investigation  into  the  complexities  of 
organic  materials.  Most  waters  contain  both  of  these  classes  of  matter,  but  the  chem- 
ist in  analysis  slurred  over  the  unknown  and  apparently  insignificant  and  devoted  all 
his  attention  to  the  known  and  prominent  constitutents.  Chemistry  had  reduced  inor- 
ganic salts  to  their  elements,  and  had  discovered  the  laws  of  quantitative  combination. 
The  analysis  of  a  complex  admixture  of  inorganic  substances  such  as  exists  in  natural 
Avaters  became,  under  these  circumstances,  a  resolution  of  the  existing  compounds  into 
other  and  known  combinations  of  their  elements  by  which  their  kind  and  quantity 
were  determined.  'J'he  report  of  the  investigation  was  therefore  a  quantitative  state- 
ment of  the  carbonates,  sulphates,  chlorides,  &c.,  existing  in  a  given  quantity  of  the 
water.  This  is  the  popular  idea  of  water  analysis  at  the  present  time;  and,  in  many 
instances,  where  the  attention  of  the  individual  has  not  been  directed  to  questions  of 
water  impurity,  it  is  the  professional  idea  as  well. 

Nor  is  this  surprising;  for  general  chemistry  has  been  slow  to  give  up  its  exhaustive 
and  formal  analyses  and  to  accept  instead  the  fragmentary  analytical  work  which  has 
been  developed  by  its  sanitary  section.  The  text-books  in  common  use  teach  methods 
for  the  detection,  separation,  and  estimation  of  the  iron,  alumina,  lime,  magnesia,  &c., 
which  may  be  present  in  a  potable  water,  while  the  obscure  organic  matter  is,  or  was 
until  recently,  passed  over  almost  in  silence.  The  loss  of  weight  which  a  water  resi- 
due suffers  on  ignition  was  the  nearest  approach  made  to  an  estimation  of  the  organic 
substances,  and  here  the  result  is  obscured  by  the  disappearance  of  other  volatile  mat- 
ters which  may  have  been  present  in  the  residue. 

The  formal  analysis  of  general  chemistry  is  in  place  where  a  mineral  water  is  the 
subject  of  the  investigation.  Its  action  on  the  human  system  depends  upon  its  inor- 
ganic constituents,  and  it  is  desirable  to  possess  an  accurate  knowledge  of  their  nature 
and  quantity.  But  a  water  which  is  intended  simply  to  repair  the  water-waste  of  the 
system  should  not  introduce  into  it  any  notable  quantity  of  other  matters.  There  are 
few  waters  which  do  not  contain  some  extraneous  substances,  such  as  sodium  chloride, 
lime,  niagnesia,  and  iron,  and  these  are  probably  utilized  in  the  economy,  but  if  no  spec- 
ial action  is  produced  by  them  it  is  needless  to  determine  with  precision  their  various 
prox)ortions.  On  the  other  hand,  where  their  existence  seems  productive  of  special 
effects,  and  an  exhaustive  analysis  is  deemed  requisite,  the  water  containing  them  loses 
its  potable  and  assumes  the  mineral  character. 

But  while  the  inorganic  matter  in  ordinary  waters  is  of  little  consequence,  provided 
its  total  remains  within  the  limit  of  wholesomeness,  it  is  otherwise  with  the  obscure 
and  intangible  organic  matter.  In  one  water  it  may  be  an  innocuous  vegetable  taint 
from  the  wooden  vessel  containing  it,  while  in  others  it  may  consist  of  the  elements  of 
disease,  of  remittent  fever,  dysentery,  typhoid,  cholera,  &c. 
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Pillow 

&od  H  ignition  for  ^^^terminins  the  _t  oi  o^^^^^^^^^  ^-*^tro! 

teUz\'d  act?on  Organised  products  may  not  contain  it,  but  without  its  presence  m 
more  complex  tissues  tbey  would  not  have  had  existence  ^™t,in,  the  more 

*\w"n;,W  has  the  nitrocen  of  existing  organic  matter  to  be  studied  in  the  sanitary 
analyr^f  alit^r^hTitlu^   nitrogln  ^hich  it  contains  is  of  interest  as  having 
fornin  T>art  of  a  livino"  organism  at  some  period  more  or  less  remote.  _ 
'Tmt^n^^^asb&efast  stage  of  the  Nitrogenous  ^lecompositio^^^^  -*t"Ss 
result  of  the  destruction  of  vitalized  tissues,  is  an  ^^^^^  ,^  f  "^^^^^^^^ 

Ttn  nnantitv  must  he  carefully  determined  and  due  consideration  given  to  ine  vam« 
in^  pr    Lce^t  oif  the  quality  of  the  water,   .f  J^rLTh 

drawn  from  a  sound  and  clean  cistern  has  manifestly  a  ^^S^lf^^J^^,^^^,^  f^^^^  area 
which  attaches  to  its  presence  in  a  well-water  with  a  vault  or  stable  witbin  tne  aiea 
If  drainacre  In  the  one  case  it  is  washed  from  the  house-roof,  and  is  a  product  prob- 
abfy  of  coal  combustion;  in  the  other  it  lilters  through  the  soil,  and  is  a  product 
probably  of  the  decomposition  of  animal  waste.  lUrPwi^e  be  studied 

*  The  nitrates  and  nitrites  which  may  be  present  in  a  ^ater  must  likewise  sUuUea 
as  yielding  inportant  information  concerning  the  ^^^'^^.f 
ixequently^formed  during  the  slow  resolution  of  ?,««'Plf^J^;^^«S^^;^^"^ 

But  there  are  methods  of  investigation  which,  without  having  special  reierence 
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to  the  presence  of  nitrogen,  yield,  nevertheless,  so  much  information  regarding  the 
organic  matter  of  a  water  that  they  must  be  embraced  in  the  scheme  of  analysis. 
The  sanitary  interests  involved  in  a  question  of  doubtful  water  supply  are  too  imporl 
tant  to  warrant  an  official  decision  without  a  careful  consideration  of  all  the  evidence 
procurable.  Of  these  methods,  that  by  ignition,  the  old  process,  must  not  be  over- 
looked, while  an  estimation  of  the  quantity  of  oxygen  required  by  the  oxidizable 
matters  in  the  water  often  throws  light  on  their  character  when  received  »er  se  or  in 
connection  with  other  analytical  results. 

All  organic  material  has  a  proportion  of  inorganic  matter  involved  in  its  chemico- 
vital  constitution.  These  inorganic  substances  are  various,  but  one  salt,  sodium 
chloride,  is  of  special  interest  to  the  water  analyst.  It  is  the  salt  of  the  animal 
economy,  present  in  all  the  excretions  and  liberated  in  all  the  decompositions.  It  is 
found  in  all  natural  waters,  and  its  quantity  is  sometimes  a  chief  witness  in  cases  of 
suspected  contamination. 

Micro8coi)ic  examiuation  is  valuable  as  corroborative  of  the  findings  by  the  chemical 
evidence.  No  analysis  should  be  deemed  complete  which  does  not  comprise  an  inves- 
tigation of  the  sediment  by  its  means.  The  sedimeut  of  every  water  is  complex  and 
would  repay  continued  study,  but  there  are  general  characters  which  can  be  seen  at  a 
glance.  The  few  mineral  particles  and  still  field  of  a  pure  well  water  is  wholly  differ- 
ent from  the  active  life  which  appears  in  a  water  charged  with  vegetable  impurity, 
and  the  living  forms  in  characteristic  specimens  of  the  latter  are  markedly  different 
from  those  which  are  discovered  in  water  where  the  contamination  is  of  animal  origin. 

The  experimental  results  of  the  investigations  indicated  cannot  be  sunnned  up  and 
expressed  as  an  opinion  on  the  quality  of  the  water.  The  history  of  the  sample 
must  be  known  and  the  results  weighed  in  connection  with  it.  This  may  appear  as  a 
formal  acknowledgement  of  the  valuelessness  of  the  various  processes.  But  a  moment's 
thought  will  serve  to  realize  that  each  variety  of  potable  water  has  an  average  consti- 
tution. A  rain  water  in  its  dissolved  matters  difiers  materially  from  a  spring  water, 
on  account  of  the  difference  in  its  antecedent  history.  The  amount  of  chlorine,  for 
example,  which  might  exist  in  the  spring  without  prejudice  to  its  wholesomeness  would 
suffice  to  condemn  the  stored  rain  water  of  an  underground  cistern,  while  the  ammonia, 
as  already  instanced,  which  might  mean  little  in  the  rain  water  would  in  the  spring- 
be  suggestive  of  dangerous  contiimination. 
The  sanitary  analysis  of  a  water  is  thus  seen  to  consist  of: 

1st.  A  determination  of  the  total  solids,  for  the  purpose  of  ascertaining  whether  the 
sample  comes  within  the  limits  of  potability,  with  incidental  observations  on  the  gen- 
eral character  of  the  inorganic  salts. 

'2d.  The  loss  suffered  by  the  total  solids  on  ignition,  as  affording  a  view  of  the  organic 
matter  in  toto,  and  possibly  a  further  insight  into  the  character  of  the  saline  constitu- 
ents. 

3d.  An  estimation  of  the  quantity  of  oxygen  necessari/  to  oxidize  the  oxidizable  matters 
present  in  the  water,  as  affording  a  view,  when  taken  in  connection  with  other  experi-  ' 
ments,  of  the  organic  matter  on  its  carbonaceous  side. 

4tli.  An  estimation  of  the  amount  of  ammonia  which  can  be  obtained  as  the  last  stage  ' 
in  the  destruction  of  the  organic  matter  present,  as  giving  a  view  of  the  said  organic 
matter  from  its  nitrogenous  side. 

5th,  6th,  7th.  Determinations  of  the  ammonia,  nitrous  and  nitric  acids,  as  indicating 
the  amount  of  organic  matter  which  may  have  been  present  in  the  water  at  a  period 
more  or  less  remote,  and  defining  the  period  when  viewed  in  conjunction  with  other  con-  ' 
siderations.  ; 

8th.  A  determination  of  the  chlorine  present,  as  bearing  on  sewage  contamination.  * 

9th.  The  examination  of  the  sediment  hy  the  microscope,  as  yielding  corroborative  evi- 
dence as  to  grade  and  kind  of  impurity. 

10th.  A  study  of  the  source  and  surroundings  of  the  water  supply,  in  connection  with 
the  results  of  the  investigations  above  enumerated,  to  furnish  a  proper  appraisement 
of  the  value  of  the  said  results. 

SECTION  II. 

PRELIMINARIES. 

To  permit  of  the  performance  of  all  the  experiments  which  are  included  in  a  sanitary 
analysis,  half  a  gallon  of  the  water  is  necessary.  Less  may  answer,  provided  that  ni- 
trates are  absent ;  but  as  this  cannot  be  ascertained  until  the  investigation  is  in  prog- 
ress, it  is  well  to  decline  the  examination,  unless  the  quantity  which  may  be  needtul 
has  been  furnished.  To  afford  satisfaction  to  the  operator  by  the  self-consistency  of 
his  results,  all  his  experiments  should  be  made  on  the  same  sample.  Water  supplies 
are  not  identical  in  constitution  from  day  to  day.  The  character  of  a  cistern  water  is 
changed  by  every  influx  from  the  roof.  The  constituents  of  well  waters  fluctuate.  In 
shallow  wells  they  are  lessened  in  wet  weather ;  in  deep  wells  and  springs,  although 
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less  chaua-eful,  thev  are  not  fixed  quantities.  In  rivers  the  rise  and  fall  alter  the  pro- 
Dortiou  of  the  solids  to  the  containing  water,  and,  as  now  one  tributary  and  again 
anorher  becomes  the  source  of  flooding,  the  proportion  of  the  solids  to  each  other  is 
altered  Suppose  the  nitrites  in  a  leaky  cistern  have  been  determined,  and  that  the 
operator  ha  vine'  been  on  short  allowance,  has  to  obtain  another  supply  tor  the  esti- 
maHon  of  nirrafes ;  it  is  possible  that  a  change  by  dilution  may  have  taken  place  in 
the  meantime,  and  that  the  nitric  acid  in  the  second  sample  may  be  msufficiont  to  ac- 
count for  the  nitrous  acid  of  the  first.  The  existence  of  nitrates  m  the  case  cannot  be 
determined,  and  so  far  as  they  are  concerned,  the  work  done  is  valueless.  So  the 
iiitroo-euous  view  of  the  organic  matter  in  one  specimen  is  not  comparable  with  the 
carlio'aaceous  view  obtained  from  a  second,  except  on  the  assumption,  which  cannot  bo 
warranted  that  no  change  has  meanwhile  taken  place  in  the  character  ot  the  water. 

Great  care  is  required  that  the  water  furnished  be  a  fair  sample  of  the  supply  to  be 
inves^io-ated.  It  may  seem  trifling  to  insist  that  the  specimen  should  be  collected  in 
clean  bottles,  but  in^practice  it  will  be  found  needful  to  dwell  upon  this  point.  A 
gentleman  much  interested  in  water  supplies,  intelligent,  and  careful,  presented  a 
sample  in  a  wickered  demijohn  for  examination.  Ii  had  been  collected  by  himselt 
with  all  proper  precautions.  Torula  cells  were  found  in  the  sediment,  which  led  to 
the  discovery  of  a  rotten  cork  still  odoruus  from  its  connection  with  the  alcoholic  fer- 
mentation. ■  A  sample  of  water  forwarded  for  analysis  in  a  stone  jug  was  declined,  as 
its  analysis  would  have  resolved  itself  into  a  determination  of  how  much  lager  beer 
was  contained  in  the  vessel  at  the  time  the  water  specimen  was  introduced.  Stone 
iu"-s  wickered  demijohns,  and  dark-colored  glass  should  be  inadmissible,  unless  the 
aual'vst  is  himself  the  collector.  Clear  glass  bottles  which  show  their  quality  of  clean- 
liness at  a  glance  should  be  selected.  They  mi-ist  be  rinsed  out  several  times  with 
water  from  the  source  which  is  to  furnish  the  sample,  and  the  corks  used  should  be 
new  and  sound.    Glass-stoppered  bottles  are  preferable. 

But  a  water-supply  may  be  misrepresented  by  its  sample  in  a  less  obvious  manner,. 
Thus,  a  well-water  in  Grenada,  Miss.,  was  found  to  be  of  bad  quality.  As  other  well* 
in  this  vicinity  contained  good  water,  its  impurity  was  conceived  to  be  of  local  origin. 
On  investigation,  there  appeared  no  cause  for  the  inferiority  in  quality  until  it  was 
discovered  "that  a  new  pump  had  been  inserted  on  the  previous  day,  and  that  the  water 
had  been  rendered  less  clear  than  usual  by  tbc  disturbance  incidental  to  the  work.. 
The  sample  furnished  ander  these  circumstances  did  not  fairly  represent  the  waters 
supply  from  that  well.  Analvsis  enables  one  to  pronounce  upon  a  water  only  as  it  ex- 
isted at  the  time  the  sample  was  collected.  If  accidental  circumstances  rendered  it 
impure  at  that  time,  no  inference  can  be  drawn  as  to  its  condition  under  ordinary  cir- 
cumstances. Hence,  if  the  sample  is  intended  to  illustrate  the  character  of  the  supply 
under  the  conditions  which  ordinarily  obtain,  it  should  be  collected  under  those  coni- 
ditions.  But  if  these  are  subject  to  irregular  or  seasonal  alterations,  .as  is  the  case 
with  river  waters,  the  value  of  the  analysis  is  necessarily  restricted. 

The  label  of  each  bottle  should  state  all  particulars  which  bear  upon  the  quality  of 
the  contaiued  water,  or  a  mark  for  identification  may  be  placed  upon  the  label  and! 
the  particulars  given  in  a  letter  of  transmittal.    The  information  furnished  cannot  be 

°In  the  ease  of  raised  tanks  or  cisterns,  in  addition  to  the  locality  there  should  be 
stated  the  capacity  of  the  cistern  and  the  material  of  which  it  is  constructed  ;  whether 
provision  is  made  for  covering,  shading,  and  ventilating  it;  its  age,  and  length  of 
time  since  last  cleaned  ;  whether  there  is  much  or  little  water  in  it;  the  material  of 
the  roof  which  supplies  it,  tin,  slate,  shingle,  &c. ;  whether  any  special  effort  is  mad© 
to  insure  purity,  as  by  the  use  of  a  cut-otf,  an  accessory  or  sedimentary  cistern,  or 
some  process  of  household  filtration;  whether  there  are  any  sources  of  impurity  m  the 
vicinity  which  might  aftect  the  supply,  as  the  proximity  of  gas  works,  &c.,  whether 
any  character  of  unwholesomeness  has  been  imputed  to  the  water,  and  whether  the 
sample  represents  the  supply  in  its  best,  worst,  or  average  condition. 

In  the  case  of  underground  cisterns  there  should  be  noted  the  mater}al  and  depth  of 
cistern,  with  depth  of  the  contained  water,  material  of  roof,  possible  sources  of  aerial 
contamination,  proximiiy  of  stables,  water  closets,  or  privy  vaults,  with  the  level  of 
the  contents  in  the  last  in  relation  to  the  water  level  of  the  cistern,  character  of  surface 
and  subsoil  drainage,  age  and  condition  of  cistern,  and  other  points  as  mentioned  m 
connection  with  the  supply  in  raised  tanks. 

With  respect  to  wells,  the  depth  of  the  well  and  of  its  contained  water  should  be 
given  together  with  all  particulars"  concerning  the  drainage  into  it.  The  proximity 
of  large  trees  is  a  point  which  should  invariably  be  noted. 

In  spring  waters  the  probable  source  of  the  supply  and  possible  sources  of  contam- 
ination should  be  enumerated.  These  waters  are  often  tainted  by  admixture  with 
surface  washings  which  the  expenditure  of  a  little  labor  could  easily  prevent.  The 
proximity  of  cemeteries  should  always  be  stated  and  the  probable  direction  of  their 
drainage. 

River  samples  should  have  mentioned  with  regard  to  them  the  exact  point  Irom 
H.  Ex.  8  29 
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which  they  were  derived  and  the  distance  of  this  below  such  sources  of  impurity  as  are 
constituted  by  sewage  inflow  and  manufactory  refuse.  The  stage  of  the  river  is  also 
important,  as  the  turbidity  which  increases  with  a  rise  in  the  water  level  adds  cor- 
respondingly to  the  impurity. 

In  entering  these  particulars  on  the  laboratory  record,  a  note  should  be  appended 
as  to  the  physical  characteristics  of  the  water.  Pure  water  is  colorless,  at  least  as 
seen  in  the  clear  quart  or  half-gallon  bottles  in  which  it  is  submitted  to  the  analyst. 
Some  operators  make  use  of  a  long  tube  through  which  the  color  of  a  reflected  white 
light  is  observed,  but  this  is  needless,  as  all  that  can  be  learned  by  such  observations 
can  be  got  at  more  definitely  by  other  processes.  Water  which  contains  vegetable 
matter  has  frequently  a  tinge  of  yellow.  But  various  grades  of  turbidity  are  more 
common  than  color  alterations.  These  range  from  a  simple  loss  of  luster  through 
various  degrees  of  haziness  and  cloudiness  to  well  defined  turbidity  from  particles  in- 
dividually visible.  The  water  may  often  appear  to  be  altered  in  color  by  the  color 
of  its  sasY)ended  cloudiness.  Carbonaceous  matters  in  cistern  water  darken  the  sample. 
Clay  gives  frequently  a  rusty  or  dark  colored  haze  in  well  and  river  specimens.  Note 
should  be  taken  of  the  presence  of  water-fleas,  larvje  of  insects,  or  other  visible  im- 
purities. The  odor  of  the  water  is  also  to  be  observed.  Well  waters  turbid  from  clay 
have  sometimes  a  bad  odor  depending  on  the  decomposition  of  sulphides,  but  the  water 
may  not  necessarily  be  unwholesome.  Some  good  wells  in  Duckbill,  Miss.,  are  thus 
affected.  The  odor  of  vegetable  matter  can  frequently  be  determined  in  the  sample. 
The  decomposition  of  sulphates  in  the  presence  of  vegetable  organic  matter  may  com- 
municate a  sulphuretted  taint  to  the  water. 

The  water  sample  should  be  subjected  to  analysis  as  soon  as  received.  Changes 
may  take  place  in  it  destructive  of  the  evidence  which  it  is  the  object  of  the  analysis 
to  educe.  For  example,  the  trace  of  ammonia,  which  in  a  deep  well-water  testifies  to 
the  entrance  of  surface  impurities,  may  be  lost  by  the  development  and  growth  of 
vegetable  spores.  Dissolved  organic  matter  may  he  destroyed  by  its  prolonged  con- 
tact with  the  oxygen  which  may  be  present  in  solution,  or  it  may  be  removed  by 
infusorial  growth  which  transfers  it  to  the  bottom  of  the  bottle  as  an  organic  sedi- 
ment. The  instances  where  deterioration  results  from  keeping  must  be  very  infre- 
quent, but  not  so  those  in  which  the  sample  gives  a  better  character  to  the  water 
tlian  would  have  been  warranted  by  the  examination  of  a  freshly  drawn  specimen. 
Deterioration  may  occur  in  waters  which  have  much  organic  sediment  when  they  are 
kept  at  a  temperature  higher  than  that  which  prevailed  at  their  source.  If  the  period 
elapsing  between  the  collection  and  examination  of  a  specimen  exceeds  a  few  days, 
their  number  should  be  specified  as  a  part  of  the  analytical  record. 

When  a  water  which  is  more  or  less  turbid  is  permitted  to  stand  for  a  few  hours,  a 
precipitation  takes  place  of  the  suspended  matters  which  constitute  the  turbidity. 
The  heavier  and  grosser  particles  settle  first,  leaving  above  them  a  cloud  or  haze  of 
the  lighter  and  finer  particles  with  a  stratum  of  clear  water  over  all.  Ultimately  the 
haze  settles  and  the  whole  of  the  water  is  clearer  and  purer  than  it  was  when  freshly 
drawn.  The  solid  mineral  particles  in  their  precipitation  entangle  and  carry  down 
tlie  fine  organic  debris  which  may  have  been  suspended.  In  an  ordinary  sanitary 
analysis  the  whole  of  this  sediment  is  to  be  shaken  up  and  redistributed  in  the  Avater. 
The  object  of  the  examination  is  to  determine  the  character  of  the  water  as  drawn  for 
a  water-supply,  and  the  contents  of  the  sample  bottle,  whether  clear  or  turbid,  should 
represent  the  supply  as  used  by  its  consumers.  If  the  clear  water  from  a  sedimental 
sample  is  examined,  the  analysis  will  not  show  the  quality  of  the  water  consumed, 
but  its  quality  as  purified  by  an  efficient  i)rocess  of  sedimentation.  It  may  be  of  im- 
portance to  know  this — in  which  case  operations  have  to  be  conducted'on  both  the 
turbid  and  sedimented  waters — but  if  the  question  at  issue  is  the  condition  of  a  given 
water  which  is  truly  represented  by  its  sample,  all  the  constiruents  of  that  sample  in 
their  naturally  existing  proportions  must  be  included  in  the  examination. 

The  weights  and  measures  used  are  those  of  the  metric  system — grams  and  cubic 
centimeters.  A  gram  is  a  weight  equal  to  that  of  a  cubic  centimeter  of  distilled  water 
when  at  its  maximum  density ;  the  centimeter  being  the  hundredth  part  of  a  meter, 
and  the  meter  the  ten-millionth  part  of  the  distance  from  the  equator  to  the  pole.  One 
thousand  cubic  centimeters  are  one  liter.  In  dealing  with  volumes  of  water,  however, 
we  are  frequently  confronted  with  other  expressions  of  measurement  such  as  cubic 
inches  and  the  U.  S.  and  imperial  gallons. 

1  liter  =  15,432.328  grains  =  61.027  cubic  inches=  .26  U.  S.  and  .22  imperial  gallon. 

1  U.  S.  gallon  =58/372.175  grains  =  231  cubic  inches  =  3.785  liters=  .833  imperial 
gallon. 

1  imperial  gallon  =  70,000  grains=277.274  cubic  inches  =  4.543  liters  =  1.2  U.  S. 
gallons. 

In  the  experimental  work  of  analysis  various  quantities  of  water  are  operated  on. 
In  one  case,  where  the  quantitative  test  is  of  greater  sensitiveness  or  the  substance  to 
bo  determined  exists  in  larger  quantity,  a  small  volume  of  the  water  may  sufiice  for 
the  determination.    In  another,  where  the  test  is  less  sensitive  or  the  substance  in 
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smaller  quantity,  a  larger  volume  may  have  to  be  employed.  On  this  accouni-  it 
Incomes  necessary  to  express  the  results  by  ratio  as  in  other  matters  we  speak  ot  per- 
ceiro-es?o  insure  a  better  appreciation  of  the  statement  In  the  analyses  on  yhich 
?h"s  I  enort  is  based,  the  expression  of  results  is  in  parts  of  the  substance  estimated  in 
every  100  UOO  parts  of  the  Avater  under  examination.  This  mode  ot  statement  has  been 
adopted  because  it  appears  to  be  growing  in  favor  among  analysts;  and  in  order  to 
admit  of  readv  comparison  between  the  results  of  different  opera  ors,  it  is  advisable 
Jhot  one  mode  of  expression  be  adhered  to.    Milligrams  per  100  cubic  centimeters  are 

^ToXsi^fwraviS^^^  are  unaccustomed. to  the  technical  expression 
it  mav  be  necessary  to  render  parts  per  100,000  into  grains  per  gallon  as  the  latter 
sa Usties  inquiry  more  efficiently  by  the  sense  of  absolute  quantity  which  it  embodies 
Multiplication  by  .58372  converts  parts  per  100,000  into  grains  per  U.  S.  gallon;  by  .7 
into  grains  per  imperial  gallon. 

SECTION  III. 

ON  THE  TOTAL  SOLIDS  AND  THE  LOSS  ON  IGNITION. 

The  total  amount  of  the  dissolved  solids  in  a  water  is  obtained  by  driving  off  tho 
water  at  the  boiling  temperature  and  weighing  the  residue.  It  is  not  necessary  to 
employ  more  than  100  c.  c.  of  the  water  for  this  experiment.  If  a  larger  quantity  is 
used,  on  the  ground  that  the  error  in  weighing  will  be  proportionally  lessened  it  will 
be  needful  either  to  evaporate  in  a  larger  disk  than  can  bo  brought  to  the  balance  or 
to  nroloncr  the  evaporation  in  a  small  disk  by  repeated  additions  of  the  water  until  it 
is  all  dissipated.  In  the  former  case  there  will  be  a  loss  during  the  transfer  to  a 
smaller  dish;  in  the  latter  the  continued  ebullition  may  be  destructive  of  organic 
matter  while  atmospheric  dust  may  add  unauthorized  weight  to  the  water  residue. 
The  accuracy  which  is  theoretically  gained  by  operating  on  a  larger  quantity  may  be 
lose  in  practice  by  the  circumstances  attending  the  larger  operation.  Besides  100  c. 
c.  usually  present  a  very  tangible  residue.  Seldom,  even  in  the  examination  of  rain- 
waters, is  it  needful  to  employ  more.  ^  i  xt,  i.u  x  +  p 
The  evaporation  is  conducted  in  a  platinum  dish  over  a  water-bath,  the  contents  ot 
which  are  kept  boiling  vigorously,  in  order  to  have  no  unnecessary  prolongation  ot 
the  exposure.  The  dishes  used  in  the  experiments  reconied  m  this  report  were  3 
inches  in  diameter,  and  weighed  from  39  to  47  grams.  Their  small  size  saved  the 
balance  but  rendered  them  incompetent  to  hold  the  100  c.  c.  at  one  charge.  They 
were  filled  at  tirst  and  after  the  evaporation  had  proceeded  for  some  time  the  re- 
mainder of  the  charge  was  added.  It  is  advisable  to  leave  tho  platinum  dish  on  the 
bath  for  ten  minutes  after  all  the  water  has  disappeared,  in  order  to  insure  a  thorough 
drying,  as  organic  matter  is  usually  tenacious  of  moisture.  ,     ^  ^      i  a 

The  dish  is  then  removed  and  its  exterior  wiped  with  a  clean  absorbent  towel.  As 
soon  as  it  has  lost  its  excess  of  temperature,  it  is  placed  on  the  pan  of  the  balance  and 
weighed.  The  wei-rhing  must,  of  course,  be  performed  with  as  much  accuracy  as  the 
balance  will  permit,  for,  although  in  the  matter  of  total  solids  it  may  be  of  little  ac- 
count whether  there  are  20  or  21  milligrams  hi  the  dish,  unless  this  point  is  accurately 
settled,  the  loss  on  ignition,  to  be  subsequently  determined,  cannot  be  obtained.  1  he 
known  weight  of  the  dish  having  been  deducted  from  the  weight  found  by  the  experi- 
ment the  result  is  the  amount  of  the  total  solids  in  the  quantity  of  water  evaporated, 
but  since  100  c.  c,  which  contain  100,000  milligrams,  were  employed,  the  weight  ot  the 
residue  in  milligrams  is  the  total  solids  of  the  water  expressed  in  parts  per  1UU,UUU. 

The  balance  should  be  placed  on  a  firm  and  level  stand  in  a  room  free  from  draughts, 
and  with  a  northern  exposure,  so  that  heat  rays  may  not  impinge  on  any  of  its  parts. 
Accurate  adjustment  is  essential,  and  if  any  one  has  been  near  the  instrument  since  it 
was  last  in  use  by  the  operator,  its  condition  should  be  inspected  before  any  process  ot 
weighing  is  undertaken.  •      -i  • 

The  appearance  of  the  residue  often  gives  information  concerning  the  inorganic 
*  matters  i)resent.  Lime  carbonate  is  deposited  over  the  Avhole  of  the  interior  of  tho 
dish  from  the  original  level  ot  the  water  which  was  contained  in  it.  Lime  sulphate 
thickens  the  white  coating  towards  the  bottom,  and  if  it  is  present  there  are  no  alka- 
line carbonates  among  the  more  soluble  salts  which  the  water  has  left  in  a  crystalline 
.  crnst  in  the  bottom  of  the  capsule.    They  are  probably  chlorides,  sulphates,  or  nitrates. 

The  platinum  disk  is  now  placed  upon  a  support  and  the  Bunsen  flame  is  passed  along 
its  exterior  so  that  every  part  of  it  may  be  brought  to  a  dull  redness.  Water  ot  crys- 
tallization is  dissipated  from  the  salts  which  contain  it,  such  as  the  sodium  and  mag- 
nesium sulphates,  leaving  them  crisped  and  effloresced.  Ammoniacal  salts  are  volatil- 
ized. Lime  sulphate  becomes  anhydrous.  Organic  matter  is  charred,  and  if  small  m 
quantity,  gives  a  faint  darkening  of  the  inorganic  film,  which  is  entirely  removed 
by  a  continuance  of  the  heat.  If  it  is  present  in  larger  quantity  the  film  may  become 
streaked  with  concentric  lines  of  darker  color,  which  require  a  longer  exposure  to  the 
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flame  before  they  disappear.  In  highly  organic  residues  the  blackening  is  deep  all 
over  the  interior  empyreamatic  fumes  arise,  points  of  ignited  carbon  make  theb 

■  f,E  '"'V'^''^'"  f T  P^'-^f  ^^t'        ^"^i^gy  «f  the^ombustion  may  be  much 

ucreased  and  nitrous  fumes  detected  in  the  vapors.  Lime  carbonate  may  Buffer  some 
loss  dunno-  the  igni  tion.  Lime  sulphate  may  be  in  part  reduced  to  sulphide  by  the 
caibon  of  the  organic  matter  Magnesium  chloride  if  present  loses  its  chlorine  and 
i:":"^^^  ^"^  theheatshould  never  be  so  great  as  to  cause 

The  dish  IS  now  permitted  to  cool  and  the  film  is  moistened  with  a  few  drons  of  ami 
Thrwff.^''''.T'''f  "n""  r*^  recarbonate  any  lime  which  may  have  been  reduced. 
The  water  and  volatile  alkali  are  then  dissipated  by  a  gentle  reapplication  of  the  flame, 
the  dish  IS  removed  to  a  good  conducting  surface  to  cool,  and  when  cold  it  is  again 
jeighed  The  difterence  between  this  weight  and  that  previouslv  obtained  is  the 
weight  of  the  various  substances  lost  on  ignition  ;  the  difference  between  it  and  that 
of  the  platinum  capsule  is  the  weight  of  the  inorganic  residue.  The  laboratorv  note 
book  records  the  experiment  thus  :  "i<*tui^N  uvw 

39.  3425  after  ignition. 
39.  455  total  weight.  — .  217  capsule.  ^ 
—.  217  capsule.   ri25.5^^ 

9^  w  ,11-1       \'        inorganic  residue  =  <^        ^  j.  parts  per  100,000. 
.2.^8  total  solids  =  \  .  1125  dissipated.  ~—~ 

v,2oo.  0  J 

It  must  not  be  forgotten  that  by  continued  use  in  these  experiments  the  platinum 
capsule  IS  liable  to  lose  weight.  To  avoid  error  from  this  source  its  condition  should 
be  closely  watched  and  lis  recorded  weight  amended  when  necessary. 

After  the  weight  of  the  inorganic  residue  has  been  taken,  a  few'  drops  of  distilled 
water  are  added  to  it  and  the  process  of  solution  observed.  The  soluble  salts,  chlorides 
carbonates,  and  sulphates  disappear,  while  earthy  carbonates  and  lime  sulphates,  silica 
^?wY/fr  flu  •  ,  P^,?  Ji^^i "1  the  capsule  is  poured  into  a  small  filter  and 

V  P"''^^*t/^^  ^^11  a  piece  of  red  litmus  paper ;  a  blue  stain  shows 
the  presence  of  sodic  or  potassic  carbonate.  A  sec.md  drop  deposited  on  a  glass  plate 
IS  brought  in  contact  with  diluted  hydrochloric  acid;  effervescince  confirm!  the  pres- 
ZZ  A         ^^"^P  ^«  ^^ith  a  glass  rod  which  has 

been  dipped  in  a  solution  of  banc  chloride  acidulated  with  hydrochloric  acid;  a  whitish 
turbidity  indicates  the  presence  of  sulphates.  '  vvmusn 

The  filter  is  thrown  aside,  and  a  little  diluted  hydrochloric  acid  is  added  to  the  res- 
idue m  the  platmum  cajisule.  As  it  is  made  to  flow  over  the  film  of  earthy  matter 
a  wave  of  efiervescence  attends  the  destruction  of  the  lime  carbonate.  The  insoluble 
turbidity  is  lime  sulphate,  clay,  and  silica.  The  sulphate  is  dissolved  by  the  addition 
of  water,-the  clay  adheres  to  the  sides  of  the  dish  and  is  removed  with  difficultv  - 
the  sihca  settles  as  an  insoluble  sediment.  ^' 

These  observations  occupy  but  little  more  time  than  is  necessary  to  cleanse  the  cap- 
su  e  before  laying.it  aside,  but  when  the  results  are  considered  in  connection  with  the 
chlorine  and  nitric  acid  estimations  which  are  essential  parts  of  the  analysis  and  with 
the  total  solids  as  already  found,  a  satisfactory  appreciation  of  the  character  of  the 
inorganic  constituents  of  the  water  may  often  be  obtained. 

The  quantit,y  of  total  solids  which  is  compatible  with  potability  depends  primarily 
on  the  amount  of  the  included  organic  matter,  and,  so  far  as  it  is  conceded,  the  whole- 
someness  of  tbe  sample  will  be  decided  by  the  results  of  the  organic  analysis  With 
respect  to  the  inorganic  residue,  the  quantity  will  depend  on  the  nature  of  the  sub- 
stances. According  as  sodium  chloride,  carbonate  and  sulphates  of  the  alkalies  lime 
salts  or  those  of  magnesia  predominate  in  the  water  the  greater  will  be  the  teudencv 
of  equal  qualities  to  prodiice  effects  incompatible  with  potability,  and  the  less  the 
total  amount  which  wi  1  define  the  limit  of  wholesomeness.  But  practically  the  ques- 
tion IS  often  solved  without  reference  to  these  considerations.  Well,  river,  and  sprino- 
waters  which  contain  less  than  30  parts  of  inorganic  residue,  have  not  been  cliaro-ed 
by  experience  with  the  production  of  any  specific  effects,  no  matter  what  their  consti- 
tution unless  their  taste  has  indicated  the  possession  of  mineral  qualities,  in  which 
case  the  question  of  tlieir  potability  is  never  at  issue.  If  the  water  under  examination 
contains  less  than  30  parts,  it  may  therefore  be  reported  as  wholesome  so  far  as  its 
inorganic  constituents  are  concerned. 

On  the  other  hand,  if  the  sample  contains  100  parts,  it  may  be  unhesitatingly  con- 
demned as  unfit  for  use  no  matter  what  the  itemized  list  of  its  salts.  The  use  of  such 
a  water  may  not  be  followed  by  strikingly  evil  eflccts,  such  as  intestinal  fluxes  or 
diuresis,  but  ingestion  necessitates  elimination,  and  this  cannot  be  accomplished  with- 
out a  call  upon  the  vital  energies,  which  in  time  may  become  impaired.  Nature  her- 
self appears  to  pronounce  against  waters  so  charged  with  inorganic  salts,  bv  oiviu'^ 
them  a  taste  which  renders  them  less  palatable  as  the  amount  increases 

1  or  waters  which  range  between  30  and  100  parts,  a  report  based  simply  on  the  total 
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should  characterize  them  as  more  or  less  doubtful,  according  as  it  approaches  one 
or  other  of  the  extremes.  It  must  be  remembered,  however,  that  if  an  orgaiiized 
supply  for  a  large  community  is  under  advisement,  the  inorganic  constituents  of  the 
water  should  not  exceed  the  limit  of  assured  wholesomeness,  or,  if  hnancial  considera- 
tions impose  an  inorganically  doubtful  water  for  investigation,  its  use  should  not  be 
authorized  without  a  close  scrutiny  of  the  evidence  in  its  favor.  The  insight  obtained 
incidentally  into  the  nature  of  the  inorganic  salts  may  enable  the  analyst  to  report 
with  greater  precision  in  doubtful  cases,  but  usually  the  question  of  wholesomeness  is 
decided  by  collateral  evidence.  The  test  of  experience  has  no  doubt  been  applied  to 
them,  and  inquiry  will  either  prove  their  harmlessness  or  develop  the  suspicions 
which  have  been  entertained  against  them.  The  sense  of  taste  objects  to  many  mag- 
nesian,  lime,  and  alkaline  waters,  even  when  the  total  of  inorganic  matter  does  not 
reach  100  parts.  The  hardness  or  softness  of  a  water,  as  roughly  determined  by  the 
use  of  soap,  is  also  suggestive  in  forming  an  opinion  as  to  its  inorganic  quality.  The 
sample  may  be  condemned  if  the  soap  curdles  much  and  refuses  to  form  a  lather,  and 
especiallv  if  this  is  the  case  after  the  water  has  been  boiled. 

The  soap  test  is  so  useful  in  atibrding  an  approximative  estimate  of  the  earthy  salts 
that  it  was  proposed  to  have  it  included  among  the  analytical  processes  to  be  employed 
in  the  examinations  herein  recorded.  But  further  consideration  appeared  to  show  that 
all  hygienic  inquiries  might  be  answered  by  an  intelligent  study  of  the  water  residue. 
This\est  was  therefore  omitted  from  the  scheme,  but  as  its  results  are  frequently  ex- 
pressec!.  in  the  statements  of  water  analysis,  a  short  account  of  the  method  of  its  appli- 
cation mav  be  of  use. 

AVhen  a  strong  solution  of  soap  is  added  to  pure  distilled  water,  a  lather  can  readily 
be  formed  on  agitation,  but  if  lime  or  magnesian  salts,  free  carbonic  acid,  or  iron  are 
present,  the  soap  becomes  decomposed  and  a  lather  will  not  form  until  all  the  inter- 
fering substances  are  precipitated.  The  reaction  which  takes  place  is  definitely  quan- 
titati\  e.  A  certain  quantity  of  lime,  &c.,  in  the  water  requires  its  equivalent  of  soap 
for  its  removal.  The  soap  solution  thus  becomes  a  measure  of  the  earthy  isalts  in  the 
water,  while  the  occurrence  of  the  lather  simply  indicates  the  conclusion  of  the  meas- 
urement. 

A  solution  of  potash  soap  isma:le  in  equal  parts  of  alcohol  and  water,  and  its  strength 
is  determined  by  exi)eriment  on  a  standard  hard  water,  that  is,  on  a  water  containing 
a  known  quantity  of  lime  as  carbonate.  A  certain  quantity,  say  100  c.  c,  of  the  water 
is  put  into  a  bottle  capable  of  holding  as  much  again.  A  little  of  the  soap  solution  is 
dropped  in  from  a  burette  and  the  bottle  is  stopped  and  shaken  vigorously.  The  water 
clouds  and  bubbles  may  form  on  the  surface,  but  they  immediately  break.  The  addi- 
tion of  soai)  solution  and  the  subsequent  agitation  are  repeated  until  a  uniform  beaded 
film  is  obtained  which  will  remain  unbroken  for  five  raiuutes.  The  quantity  of  soap 
used  is  now  read  fro  n  the  burette;  but  as  this  includes  not  only  what  was  necessary 
to  precipitate  the  lime,  but  also  the  amount  needful  to  produce  a  lather  in  100  c.  c.  of 
the  water,  a  second  experiment  has  to  be  performed  on  an  equal  quantity  of  recently- 
boiled  distilled  water  in  order  to  determine  how  much  has  to  be  placed  to  the  account 
of  the  latter  reaction.  The  result  of  this  second  experiment  deducted  from  that  of 
the  first  gives  the  quantity  of  the  soap  solutit)n  which  is  required  to  precipitate  the 
lime  present  in  the  100  c.  c.  of  standard  hard  water.  By  dividing  the  weight  of  the 
lime  carbonate  by  the  number  of  cubic  centimeters  of  soap  solution  used,  the  equiva- 
lent in  lime  carbonate  of  1  c.  c.  of  the  test  solution  is  obtained. 

To  determine  the  hardness  of  a  given  water,  100  c.  c.  are  treated  with  the  soap  until 
the  beaded  film  is  produced.  The  quantity  necessary  to  the  production  of  the  film  in 
this  measure  of  pure  water  is  deducted  from  the  total  soap  used,  and  the  result  is  the 
number  of  cubic  centimeters  of  soap  solution  required  for  the  precipitation  of  the  lime. 
But  the  value  iu  lime  carbonate  of  1  c.  c.  of  tlie  test  solution  is  known.  Hence,  by 
multiplying  that  value  by  the  number  of  cubic  centimeters,  the  amount  of  lime  car- 
bonate is  found  which  was  present  in  the  quantity  of  water  employed.  Milligrams 
per  100  c.  c.  are  synonymous  with  parts  per  100,000.  These  parts  are  multiplied  by 
.7  to  express  the  result  in  grains  per  imperial  gallon,  or,  which  is  the  same  thing,  iu 
degrees  of  hardness  of  Clark's  scale,  each  degree  being  equivalent  to  the  presence  of  1 
grnin  of  lime  carbonate  in  the  gallon  of  water.  A  hardness  of  16°  indicates  the  exist- 
ence in  a  water  of  substances  which  act  upon  soap  as  if  lime  carbonate  were  present 
in  the  i)roportion  of  K)  grains  per  gallon. 

Hardness  is  usually  referred  to  as  total  or  permanent.  That  obtained  by  the  above 
experiment  is  the  total  hardness  of  the  sample.  To  ascertain  the  permanent  hardness, 
100  c.  c.  of  the  water  are  boiled  for  half  an  hour  in  a  flask.  When  cool,  t  he  loss  which 
Las  occurred  by  evaporation  is  replaced  by  distilled  water,  and  the  soap  test  is  ap- 
plied. During  the  boiling,  carbonic  acid  is  dissipated,  iron  and  the  greater  portion 
'  of  the  lime  carbonate  are  thrown  down,  so  that  the  soap  used  in  this  case  indicates 
the  hardness  from  lime  salts  unaffected  by  the  boiling,  such  as  the  sulphate,  chloride, 
and  nitrate,  and  from  those  of  magnesia.    This  is  the  permanent  hardness. 

A  good  water  for  a  drinking  supply  should  not  have  more  than  16^  of  total  hard- 
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ness.  A  permanent  hardness  of  a  very  few  degrees  unfits  a  water  for  domestic  use. 
When  an  estimate  is  made  of  the  soaj)  lost  by  a  community  in  neutralizing  a  hard 
water,  the  advisability  of  soft  water  for  a  general  supply  is  manifest; 

As  the  quality  of  harduess  is  caused  chielly  by  the  presence  of  earthy  salts,  it  does 
not  follow  that  all  waters  are  hard  which  have  a  large  amount  of  total  solids. 

The  total  of  inorganic  salts  in  a  water  depends  upon  its  antecedent  history.  Rain 
water  in  its  precipitation  from  the  clouds  carries  down  but  a  trace.  The  same  water, 
in  its  course  over  a  roof  to  be  collected  in  a  cistern,  has  the  trace  increased  to  2  or  3 
parts.  Rain  water  is  often  said  to  be  very  pure,  the  expression  being  intended  to 
convey  an  idea  of  the  comparatively  small  amount  of  solids  dissolved  in  it.  But  the 
use  of  the  word  pure  in  this  connection  is  injudicious.  It  is  true  that  the  water  which 
contains  2  parts  of  dissolved  solids  is  purer  than  that  which  contains  20  parts,  but 
this  only  in  a  chemical  sense.  People  do  not  appreciate  this  technical  restriction  on 
the  value  of  the  adjective,  and  very  generally  they  accept  the  statement  in  a  sanitary 
sense.  Pure  is  conceived  to  be  synonymous  with  wholesome,  and  much  confusion  of 
ideas  is  induced.  This,  while  appearing  on  the  surface  as  a  small  matter,  a  question 
only  of  words  and  ideas,  is  sometimes  fraught  with  important  sanitary  interests  Wolf 
River  water,  which  constitutes  the  organized  supply  of  the  city  of  Memphis,  Tenn., 
has  been  stated  by  chemists  as  a  pure  water,  since  it  was  found  to  contain  less  inor- 
ganic solids  than  the  average  of  rivers,  and  thousands  of  peoi)le  have  been  drinking 
and  are  drinking  its  foul  waters  on  the  strength  of  that  statement. 

The  rain  water  which  falls  upon  the  soil  and  is  drained  otf  by  surface  channels  into 
ponds,  lakes,  and  rivers,  obtains  an  increase  to  its  total  solids  proportioned  to  the 
solubility  of  the  soil.  Where  the  surface  is  formed  by  the  older  rocks  the  water  may 
continue  free  from  mineral  matters.  The  Little  Wind  River,  at  Fort  Washakie,  Wy- 
oming, has  only  2.3  parts.  But  usually  the  soil  presents  some  constituents  which  are 
acted  on  by  the  water,  and  which  add  to  its  dissolved  solids.  The  total  solids  in  the 
following  streams  are  given  as  illustrative  of  what  is  generally  found  in  the  running 
waters  of  this  country.    They  were  determined  in  the  clear  water  after  sedimentation. 

Parts  per  100,000. 


Douglas  Brook,  Salt  Lake  City,  Utah   24. 6 

Beaver  Creek,  Fort  Cameron,  Utah   8. 0 

Lodge  Pole  Creek,  Sidney  Barracks,  Nebr  13. 1 

White  River,  Fort  Robinson,  Nebr   18.7 

Loup  River,  Fort  Hartsutf,  Nebr   14. 6 

Crow  Creek,  Fort  Russell,  Nebr   15.6 

Laramie  River,  Fort  Laramie,  Wyo  20.  0 

Black's  Fork,  Fort  Bridger,  Wyo   8.2 

Platte  River  at  Fort  Steele,  Wyo   10.  9 

Platte  River,  Fort  Fetterman,  Wyo   14.3 

Platte  River,  Fort  McPherson,  Wyo   12.7 

Wolf  River,  Memphis,  Tenn   12.5 

Mississippi  River,  Memphis,  Tenn   20.0 

Mississi^jpi  River,  New  Orleans,  La   21.  0 

Potomac  River,  Washington  supply   12.  0 


All  these  waters  are  wholesome,  as  respects  inorganic  salts.  That  of  the  Douglas 
Brook  is  somewhat  hard,  9^.3  of  permanent  hardness,  due  chietly  to  lime  sulphate,  but 
observation  on  the  use  of  the  Avater,  continued  for  many  years  by  army  medical  ofHcers, 
has  failed  to  bring  any  suspicion  of  unwholesomeuess  against  it. 

The  rain  water  which  sinks  into  the  soil  to  form  part  of  the  ground  water  of  the 
locality,  or  to  be  drained  otf  along  the  surface  of  inpermeable  layers,  has  better  facil- 
ities for  dissolving  mineral  matter,  and  accordingly  it  may  be  stated  in  general  terms 
that  such  a  water,  appearing  naturally  as  a  spring  or  draining  into  a  well  or  other 
underground  reservoir,  will  contain  more  solids  in  solution  than  p(md  or  river  water. 
Salts  of  lime  and  magnesia,  of  potash  and  soda,  appear  in  varying  totals,  and  in  vary- 
ing x^roportions  in  the  total,  according  to  the  constitution  of  the  soil  through  which 
percolation  has  been  effected.  If  the  earthy  salts  predominate,  objection  may  be  made 
to  the  water,  even  though  the  total  be  but  little  over  30  jiarts ;  but  if  the  water  have 
more  of  a  saline  character,  the  solids  may  approach  100  parts  without  suggesting  more 
than  a  doubt,  which  is  to  be  removed  or  contirmed  by  other  evidence. 

Spring  or  well  water,  howcA'^er,  which  is  filtered  through  a  clean  sand,  may  contain 
but  a  small  proportion  of  inorganic  salts.  A  well  at  Holly  Springs,  Miss.  (Buchanan's 
Analysis,  177),  has  only  1.5  parts.  The  hydrant  supply  of  Mobile,  Ala.,  which  is 
brought  from  sy)rings  six  miles  distant  from  the  city,  has  but  7  parts.  These  are  rain 
waters  filtered  through  sand  which  has  added  but  little  to  their  total  solids. 

On  the  other  hand,  if  the  filtration  is  etfected  through  a  soil  charged  with  soluble 
salts,  the  dissolved  solids  may  be  largely  increased.  A  spring  at  Holly  Springs,  Miss., 
contains  31  parts;  a  well  at  Jackson,  Miss.,  has  90  parts,  chiefly  lime  carbonate ;  while 
one  at  Brandon,  Miss.,  gives  182  parts,  mostly  consisting  of  lime  salts. 
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The  amount  of  solids  in  a  water  does  not  necessarily  increase  with  the  depth  of  the 
stratum  which  contains  it.  Springs  from  the  older  rocks  are  comparatiyely  tree  from 
inor.-anic  salts,  and  deep  Veils  often  give  but  a  small  amount  of  total  solids.  Shallow 
wells  in  oround  which  has  been  long  occupied  as  town  sites,  and  which  has  become 
contaminated  in  consequence,  frequently  contain  large  quantities  of  inorganic  mat- 
ters The  well,  27  Main  street,  Memphis  (Analysis  222),  contains  217  parts,  and  another 
at  42  ^Yinchester  street  (Analysis  1^5),  in  the  same  city,  238  parts,  consisting  of  nitrates 
and  chlorides  inhltered  from\he  surface,  and  of  earthy  salts  from  the  soil  proper. 

Althouc'-h  the  limit  of  undoubted  wholesomeness  is  not  passed  until  the  water  con- 
tains mor'e  than  30  parts,  there  are  certain  cases  where  less  than  this  quantity  will 
suffice  to  condemn  the  water,  not  from  any  specific  action  of  the  salts,  but  tiom  otlier 
contaminations  which  are  indicated  by  their  presence.  Thus,  30  parts  of  solids  m  the 
water  of  an  underground  cistern  are  suggestive  of  leakage  from  the  soil  into  the  res- 
ervoir and  if  the  soil  is  known  to  be  polluted  the  water  must  be  bad.  The  leak  which 
admits  the  inorganic  matter  must  admit  the  more  dangerous  constituents  of  the  im- 
pure soil  Rain  water  shed  from  a  roof  contains  from  2  to  5  parts.  Cistern  waters 
which  contain  more  than  this  must  have  obtained  their  increase  while  stored.  A 
sli«-ht  increase,  say  a  total  of  10  parts,  may  be  derived  from  the  action  of  the  water 
on'the  cement  lining  of  the  reservoir.  Calcic  carbonate  is  present  m  the  residue. 
This  while  important  in  connection  with  the  durability  of  the  cistern,  has  no  bear- 
in"-  on  the  quality  of  the  sample  under  examination.  But  any  increase  over  10  parts 
is  probably  due  to  leakage,  and  necessitates  close  inquiry  into  the  quantity  and  char- 
acter of  the  inflowing  impurities.  The  leak  in  some  cisterns  may  be  so  great  that  the 
water  ceases  to  be  a  cistern  water,  and  must  be  viewed  andjudgedas  if  ithadbeen  dravvn 
from  a  shallow  well.  A  so-called  cistern  water  at  150  Monroe  street,  Memphis  (Analy- 
sis 149),  yielded  the  largest  amount  of  total  solids  of  any  water  embraced  m  this  re- 
port, 325  parts.  .        ^  ^  ,  , 

Cisterns  in  which  river  water  has  been  stored  at  some  previous  date  cannot  liave 
leaka^^e  established  against  them  by  a  slight  increase  in  the  total  solids  of  their  con- 
tained water.  The  increase  may  arise  from  a  residuum  of  the  river  water.  One  case 
occurred  in  which  a  large  proportion  of  solids  was  due  to  the  introduction  of  common 
salt  as  an  antiseptic  or  preservative  at  the  commencetuent  of  the  yellow-fever  season. 
Tbe  possibility  of  such  cases  induces  caution  in  arriving  at  conclusions.  An  excess  <)t 
solids  in  a  cistern  water  implies  the  presence  of  soluble  matter,  the  derivation  of  which 
must  be  as -ertained.  It  may  have  come  from  the  lining  of  the  reservoir ;  it  may  have 
been  introduced  iutentiunally ;  or  it  may  have  been  derived,  as  is  usually  the  case, 
from  the  soil  by  leakage.  '  ,  •  -  •  • 

Where  a  number  of  wells  in  the  same  vicinity  have  been  examined,  a  variation  in 
the  quantity  of  their  total  solids  is  often  indicative  of  the  quality  of  the  water.  An 
increase  is  probably  connected  wi  th  contamination  Irom  local  causes.  In  "Mobile,  Ala. , 
there  are  two  series  of  wells,  shallow  and  deep;  the  former  contain  surface  water 
imperfectly  filtered  and  organically  unwholesome,  with  from  70  to  120  parts  ot  sohds; 
the  latter  contain  water  of  a  different  origin,  wholesome  in  character,  and  with  from 
6  to  20  parts  of  inorganic  salts.  Here  a  simple  determination  of  the  total  solids  will 
show  the  derivation  and  probable  quality  of  a  given  water,  while,  if  the  well  which 
furnished  it  is  known  to  bo  deep,  an  increase  in  the  total  will  indicate  contamination 
bv  inflow  from  the  overlying  strata.  i-  • 

'The  loss  which  the  solids  sufler  on  ignition  depends,  as  has  been  said,  on  the  dissi- 
pation or  decomposition  of  particular  substances,  such  as  nitrates,  carbonates,  sul- 
phates, ammonia,  water  of  crvstallization,  water  of  constitution,  hygrometric  water, 
and  organic  matter.  The  carbonic  acid  may  be  replaced  before  weighing,  but  this 
correction  does  not  indue  the  result  with  value  as  an  expression  of  the  organic  matter 
present.  The  substances,  any  or  all,  may  exist  in  such  varying  quantities  in  the  res- 
idue that  the  loss  of  weight  can  only  be  accepted  as  indicating  their  total.  fre- 
quently the  or'-'anic  matter  constitutes  but  a  small  proportion.  The  well  water  at  160 
Saint  Martin  street,  Memphis  (Analysis  207),  lost  17  from  a  total  of  38.5  parts,  chiefly 
on  account  of  dissipated  water.  That  on  27  Main  street  lost  78  parts  from  a  total  <»f 
217,  principally  owing  to  the  reduction  of  nitrates.  A  water  from  a  Brownsville  well 
lost  38  parts  from  its  total  of  70  on  account  of  organic  matter  and  hygrometric  water. 
In  cases  of  this  character  tbe  organic  loss  is  an  unknown  quantity.  Nevertheless, 
statements  are  current  concerning  organic  matter  which  would  lead  one  to  suppose 
its  weight  susceptible  of  accurate  determination.  So  many  grains  of  organic  matter 
per  gallon  are  said  to  render  a  water  unwholesome.  So  many  grains  per  gallon  cause 
a  blackening  or  ignition.  Very  probably  so  in  both  instances;  but  the  statements 
are  misleading.  If  the  organic  matter  could  be  isolated  on  the  pan  of  the  balance, 
tbe  sanitary  analysis  of  a  water  would  be  efiected  by  a  different  method  froni  that 
now  in  use.  But,  unfortunately,  this  cannot  be  accomplished.  If  we  examine  the 
residue  of  waters  which  contain  nothing  but  organic  matter  for  the  heat  to  destroy, 
the  worthlessuess  of  deductions  from  the  loss  of  weight  is  at  once  apparent.  The 
raiu  water  of  the  raised  cypress- wood  tanks  of  New  Orleans,  La.,  contains  traces  of 
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ammonia  and  of  nitrates  and  sulphates,  but  they  are  insufficient  to  cause  a  loss  appre- 
ciable by  weight.  The  solids  in  its  residue,  which  are  destroyed  by  ignition  consist 
practically  of  organic  matter.  The  loss  in  forty-one  residues  varied  from  1  to' 5  parts. 
In  one  instance  6  parts  were  lost,  but  this  water  contained  amnioniacal  salts  in  unu- 
sual quantity,  and  it  is  therefore  excluded  from  present  consideration.  The  usual 
loss  amounted  to  2  or  3  parts.  But  the  purity  of  the  water,  as  determined  by  further 
examination,  bore  no  relation  to  the  amount  of  loss.  Indeed,  the  water  (Analysis  17) 
which  gave  5  parts  of  so-called  organic  matter  was  a  purer  specimen  than  that  ( Anal- 
ysis 80)  which  gave  but  1  part.  The  samples  could  not  be  graded  by  their  loss  oa 
Ignition.  The  cause  is  obvious ;  although  there  are  no  nitrates  or  other  salts  to  com- 
plicate the  case,  there  is  water  to  be  dissipated,  and  organic  matter  is  tenacious  of 
moisture.  Results  more  consistent  with  the  character  of  the  water  might  probably 
have  been  obtained  had  the  residue  been  dried  at  a  higher  heat,  or  had  the  drying  in 
tlie  water-bath  been  prolonged  ;  but,  as  the  experiment  is  ordinarily  performed,  the  loss 
in  the  total  solids  by  ignition  is  valueless  as  an  expression  of  the  organic  matter 
present. 

The  loss  of  weight  leads,  however,  to  an  examination  as  to  its  cause;  and  when  the 
action  of  the  heat  upon  the  residue  is  carefully  observed,  there  is  usually  no  difficulty 
in  forming  an  opinion  which  will  be  corroborated  by  subsequent  investigations. 

So  far  as  organic  matter  is  concerned,  the  blackening  during  the  process  is  of  more 
interest  than  the  mere  loss  of  weight.  No  matter  how  (ew  parts  are  lost,  if  the  lining 
of  the  capsule  blackens  all  over  and  the  carbon  is  afterwards  dissipated  with  diffi- 
culty, the  water  is  to  be  viewed  as  suspicious.  In  six  samples  of  the  cistern  wateis 
referred  to  above,  in  which  the  record  shows  the  blackening  to  have  been  worthy  of 
special  mention,  the  subsequent  analyses  indicated  the  waters  as  unlit  for  use.  Where 
fumes  are  evolved  during  the  combustion,  the  water  is  undoubtedly  bad.  If  there  is 
no  blackening,  or  at  most  a  darkening  of  the  residue  which  is  easily  dissipated  by  a 
continuance  of  the  heat,  we  are  probably  dealing  with  a  good  water.  But  this  testi- 
mony as  to  wholesomeness  must  not  be  accepted  as  decisive.  Further  examination  is 
necessary  to  establish  so  important  a  point.  On  the  other  hand,  if  the  b  ackening  or 
fumes  testify  against  it,  there  is,  in  the  majority  of  cases,  no  need  for  further  investi- 
gation. What  are  called  peaty  waters  here  constitute  the  exception.  They  are  dark- 
colored  waters,  which  experience  has  shown  to  be  harmless,  although  containing  a 
large  proportion  of  vegetable  matter. 

The  knowledge  of  the  character  of  a  water  obtained  by  an  intelligent  determination 
of  the  total  and  fixed  solids  is  thus  seen  in  some  cases  to  comprise  all  that  is  requisite 
for  sanitary  purposes.  The  wholesomeness  or  unwholesomeness  of  its  inorganic  con- 
stitution can  be  predicated,  and  the  existence  of  organic  matter  in  sufficient  quantity 
to  condemn  the  sample  can  be  determined.  Cistern  and  river  waters,  and  those  of 
springs  and  wells  in  closely-built  localities,  where  the  organic  pollution  is  probably 
owing  to  animal  waste,  may  be  denounced  on  the  authority  of  this  one  experiment. 
In  spring  and  deep-well  waters  where  the  total  is  small,  the  loss  inappreciable,  and 
the  carbonization  nil,  or  sufficient  only  to  give  a  fleeting  discoloration,  a  favorable 
opinion  may,  with  equal  certainty,  be  warranted ;  witness,  for  example,  the  almost 
pure  water  of  a  well  at  Holly  Springs,  Miss.  (Analysis  177.)  But  in  the  great  ma- 
jority of  instances  we  have  to  deal  with  waters  which  occupv  the  debatable  ground 
between  organic  purity  and  the  rank  impurity  which  can  be  "so  easily  detected.  For 
discriminating  in  these  cases,  other  and  more  delicate  tests  have  to  be  applied. 


SECTION  IV. 


ON  THE  PERMANGANATE  DECOLOKIZATIONS. 


The  organic  matter  which  has  been  seen  and  roughly  estimated  by  the  blackening 
which  attends  its  decomposition  consists  essentially  of  carbon,  hydrogen,  nitrogen,  and 
oxygen.  Carbon  exists  usually  in  large  proportion.  Nitrogen  and  hydrogen  are  pres- 
ent m  smaller  quantities.  Oxygen  occupies  a  middle  place.  Thus  in  the  vital  or 
nitrogenous  matter  of  both  the  animal  and  vegetable  kingdoms,  in  albumen,  fibrin, 
gluten,  casein,  &c.,  we  find  combined,  with  1  part  of  hydragen,  a  little  OA  er  2,  3,  and 
7  parts  of  nitrogen,  oxygen,  and  carbon,  respectively.  In  organic  matter  of  animal 
origin  occurring  in  a  water  residue  the  carbon  is  to  the  nitrogen  as  ^  or  less  to  1 ;  and 
although  the  same  is  true  with  regard  to  the  nitrogenous  matters  of  vegetable  life, 
these  are  so  often  mixed  with  non-nitrogenous  products  that  organic  matter  of  vegeta- 
ble derivation  has  its  relative  amount  of  carbon  very  much  increased. 

But  whatever  the  proportions  in  which  these  elements  are  present  in  a  complex 
organic  substauce,  every  atom  of  carbon  and  hydrogen  may  be  made  to  undergo  a 
thorough  combustion  or  oxidation,  and  every  atom  of  nitrogen  may  be  recovered  in 
the  e  ementary  condition.  On  this  is  based  the  ordinary  or  combustion  process  for 
tlio  es!  imation  of  these  elements  in  organic  substances.  The  carbonic  acid  is  carefully 
collected,  and  its  volume  is  an  index  of  the  carbon  present.    The  nitrogen  evolved  is 
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»  measure  o^e  nitrogen  of  ^^Xl^^^^^ 

alono-  with  that  ot  the  ^fSau  c  ma^^^^  addition  of  atmosplieric 

lirst  IS  a'>soruea  u\  Lue  ByroL^allic  acid  is  then  introduced  to  absorb  any  oxygen 

l^lffca?bont  aci^;Stric  oxide^nd  nitrogen  at  the  recorded  jX;^"^^;:^ 

Tiitroo-iMi  en ualino-  005  part  per  100.000  of  the  water. 

"^Mufh  tiZ  many  preLntio^ns,  careful  -^--^l^-^fr^  ^^.'^J^ 
necessary  to  the  successful  issue  of  these  gaseous      ^/"^^^^^"^  '  H^V^^^^^ 
or  less  reouisite  in  all  analytical  investigations,  and  should  not  ho  viewed  ab  an  objcc 
?[on  if  thriesired  result  is  obtained  when  all  is  done.    If  the  object  of  the  analysis 
irtoltern  iS^^  tlie  absolute  quantities  of  carbon  and  nitrogen  Pfs^nt  m  a  residue, 
thisnn)cesr  ^^^^'^^  chemistry  at  present  can  fur- 

^  h%ut  the  pr^oblem  to  be\olved  is  the  wholeson.eness of  a  w  ter.  Did  the  orga.iic 
S  atier  of  water  residues  consist  of  separable  entities  ^.^^ ^^^^^  f^]^ 
and  snecitic  differences  could  be  predicated  on  variations  of  the  total  am  ratio  oi 
these  two  elements  the  time  and  labor  expended  in  their  estimation  would  be  amply 
*rer  'aid  But  organic  matter  is  a  general  tlrm,  connn-eheu ding  substances 
fls  sn.rnr  and  as  noKioiis  as  the  cholera  poisou.  Variations  in  the  elem(  ntai\  con 
stitut  on  of  such  ^cZposite  do  not  conititu^e  evidence  as  to  character  of  sufficient 
mpoVtauceVo  ca^l  fo^^  accuracy  in  ^-i^^etermination  if  the  same  e 

can  be  obtained  by  simpler  or  readier  methods.  There  appears  to  be  m  ^aet  as  Jittle 
ifrLto  IvXe  to  sanitary  science  in  the  methodical  elementary  analysis  of  the 
Srgan^c  parfof  the  residue  as  in  the  formal  and  scientific  ^^-^^^^^^  .^t^iTfsTuffi^^^^^^^^ 
Rut  w  ithout  discussing  the  value  of  this  process  at  the  present  time,  it  is  suthcient 
to  repor  S  se^^^^^^^  excluded  it  from  adoption  in  t  -  --^^^^^^ 

herein  recorded  The  fragility  of  the  apparatus  constituted  an  objection  to  its  use 
a  travXng  tboratory  fand  the  time  consumed  by  the  process  was  of  consequence 
'Ae^rmuM  a'c^^omplished  in  a  short  period  especial  y  as  i^..is  be  leved 
that  as  thorough  a  knowledge  of  the  organic  constitution  of  a  water  in  its  sanitary 
aspect  could  be  attained  by  other  and  shorter  methods.         , ,  ,  .„ke8  ^lace 

Durin<r  the  i*rnition  of  an  organic  residue  more  or  less  of  blackening  takes  P^ace, 
an7theinttX  of  the  blackening  or  the  thicla^essof  the 
.  words  the  quantity  of  coke  in  the  eschar,  enab  es  a  rough  es^^im^^^^^ 
matter  to  be  formed.    The  oxygen  of  organic  substances, 

large  quantity,  is  never  sufficient  for  the  oxidation  of  the  carbon  combined  ^vith  it. 
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Carbon  always  remains  behind  when  heat  is  applied  in  the  absence  of  air  as  in  de^ 
structive  distillations and  when  the  flame  is  suddenly  applied  to  the  platinum  capsule 
something  similar  occurs.  The  oxygen  of  the  contained  matter  unites  with  a  part  of 
the  carbon  and  escapes  as  carbonic  oxide  or  acid.  Hydrogen  is  seized  and  watery 
vapor  IS  evolved.  Nitrogen  and  hydrogen  unite  and  arise  as  ammoaiacal  vapor  or  as 
other  volatile  combinations  of  a  retrogressive  character.  Carbon  particles  are  carried 
up  by  the  ascensional  force.  The  oxygen  of  the  air  participates  in  the  dissipation  of 
the  carbon,  but  the  action  has  been  so  instantaneous  that  the  surplus  carbon  is  visible 
in  its  elementary  condition  and  requires  the  continued  play  of  the  flame  before  it  is 
all  converted  into  gas.  It  is  evident  that  if  the  oxygen  required  to  dissipate  this 
visible  carbon  could  be  measured  it  would  furnish  a  more  discriminating  test  for  its 
quantity  than  is  aiforded  by  the  depth  of  the  color  or  thickness  of  the  film.  The 
oxygen  necessary  to  the  complete  combustion  of  an  unknown  organic  substance 
cannot  be  considered  as  a  quantitative  test  for  that  substance,  nor  for  any  of  its 
elements,  as  there  is  always  an  unknown  dissipation  produced  by  the  oxygen  contained 
within  itself  But  it  may  properly  be  regarded  as  a  test  for  the  surplus  of  carbon  to 
which  It  can  give  an  approximative  quantitative  expression.  The  amount  of  oxyo-eu 
required  to  oxidize  the  oxidizable  matters  in  a  water  has  therefore  been  tabulated 
above  as  a  means  of  alfording  a  view  of  the  organic  matter  on  its  carbonaceous  side 
There  are  many  substances  which  contain  oxygen  and  yield  it  freely  under  appropiil 
ate  treatment.  They  are  known  as  oxidizing  agents.  •  Chlorates,  'nitrates,  bichro- 
mates are  used  in  various  cheiuical  processes.  But  there  is  one  salt,  potassic  perman- 
ganate, which  possesses  advantages  over  all  others  as  an  oxidizer  in  water  analysis 
Its  stability  when  properly  cared  for,  the  beauty  and  delicacy  of  its  color  reaction 
when  properly  applied,  and  its  rapid  and  definite  reduction,  render  it  a  valuable 
agent  in  sanitary  analyses.  It  is  not,  as  is  frequently  assumed,  a  test  for  organic  mat- 
ter, for  other  substances  may  affect  it. 

Permanganate  has  been  used  for  many  years  in  connection  with  water  investiga- 
tions, but  frequently  in  such  a  loose  way,  both  as  to  method  and  valuation  of  results 
that  much  discredit  has  been  thrown  upon  it.  ^  ' 

When  a  few  drops  of  permanganate  solution  are  added  to  a  water  containing-  dis- 
solved organic  matter,  the  brilliancy  of  the  color  speedilv  disappears  and  is  repTaced 
by  a  reddish-brown  turbidity.  Ultimately,  if  the  organic  matter  is  in  excess,  the  water 
becomes  colorless  as  before,  but  a  sediment  which  did  not  previously  exist  can  be  seen 
in  the  vessel.  Part  of  the  organic  matter  has  been  destroyed— burned  up  while  in 
solution  in  the  water  as  eff"ectually  by  oxygen  from  the  permanganate  in  conjunction 
with  its  own,  as  if  the  process  had  taken  place  in  a  platinum  capsule  by  heat  and  the 
oxygen  of  the  atmosphere.  The  permanganate  also  has  been  destroyed,  and  with  it 
its  beautiful  color.  Part  of  its  oxygen  has  entered  into  new  combinations  with  the 
elements  of  the  organic  matter,  while  the  remainder  has  been  precipitated  with  the 
metal  constituting  peroxide  in  the  sediment.  The  progress  in  this  reaction  is  slow,  but 
heat  accelerates  it;  and  the  addition  of  sulphuric  acid  not  only  removes  turbidity  by 
combining  with  the  liberated  oxide,  but  increases  the  activity  of  the  oxidatioia  by 
freeing  more  oxygen  during  thecombination— the  peroxide  is  dissolved  to  aproto-salt. 
But,  even  with  these  adjuvants,  the  action  on  organic  matter  is  tedious  and  the  con- 
clusion of  the  experiment  uncertain.  Those  analysts  who  make  use  of  the  perman- 
ganate in  this  way  add  a  certain  quantity  of  acid\o  the  water  with  enough  perman- 
ganate solution  TO  give  a  definite  color.  Heat  is  applied  and  the  temperature  raised 
to  140O  Fahr.  (GOo  C),  more  permanganate  being  added  if  meanwhile  the  color  has 
disappeared.  The  test  solution  is  then  dropped  in  from  time  to  time,  as  required,  until 
a  color  is  produced  which  does  not  fade  within  ten  minutes  of  the  last  addition.  The 
quantity  of  the  reagent  which  is  necessary  to  produce  a  like  color  in  an  equal  volume 
of  pure  water  has  to  be  deducted  from  the  result. 

As  thus  used,  however,  there  is  a  difficulty  in  pronouncing  whether  more  should  be 
added  or  whether  the  experiment  should  be  considered  as  concluded.  The  tempera- 
ment of  the  analyst  has  much  to  do  with  the  quantity  of  permanganate  solution  re- 
quired. Experiments  by  the  same  individual  may  be  comparable,  as  his  personal  equa- 
tion will  probably  not  vary  much,  but  not  so  the  results  of  different  experimenters. 
What  is  required  to  make  the  process  of  value  is  an  indicator  of  the  termination  of 
the  reaction,  or  of  the  quantity  of  test-solution  destroyed  by  the  oxidized  matters. 

There  are  two  substances  which  decompose  permanganate  readily,  and  when  in 
excess  leave  a  perfectly  clear  and  colorless  solution  under  the  conditions  which  are 
present  in  a  water  examination.  One  is  iron  in  the  ferrous  state,  and  the  other  oxalic 
acid.  The  former  cannot  be  utilized  on  account  of  its  unstable  character,  but  no  such 
objection  attaches  to  the  latter,  and  accordingly  it  was  made  use  of  in  the  analyses 
which  follow.  Kubel  first  suggested  its  use  in  connection  with  the  permanganate  in 
water  analyses.  An  oxalic  soluticm  is  made  of  such  a  strength  that  1  c.  c.  will  decol- 
orize the  same  measure  of  the  colored  test.  The  organic  matter  of  the  water  is  oxi- 
dized by  an  excess  of  the  permanganate  aided  by  heat  and  acid.  Oxalic  acid  is  added 
60  as  to  remove  the  color  from  the  water,  and  permanganate  is  then  dropped  in  grad- 
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mllv  until  the  color  begins  to  reappear,  when  the  experiment  is  finished.  The  per- 
f,na^ate  has  been  destroyed  by  the  organic  matter  of  the  water  and  the  oxalic  ac.d, 
3ut  fs  hranantitrcrsume^  by  the  latter  is  known,  that  for  which  the  organ. c  mat- 
Pr  ifresponi^^  is  easily  ascertained.  The  addition  of  the  oxalic  acid  with  the  sub- 
,euieirsSraction  of  its  known  influence  has  the  advantage  «f  ^^^^^^^S  ^^^^^J^^ 
S  while  substituting  its  rdpid  and  definite  reaction  with  the  colored  test  loi  the 
mrertainty  attending  the  action  on  the  organic  matter.  .  .  n. 

Tnstea^^^^^  acid  to  determine  the  excess  of  the  last  solution  remaining  after  the 

Motion  nf  thP  orAnic  matter  Dr  Tidy  makes  use  of  iodine.  Briefly,  his  process  is 
irSws   A  qurufiy  of  t^^^^^  be  examinedis  treated  with  sulphuric  acid  and 

oerSganaTeTex^^^^^^  of  that  required  to  oxidize  the  impurity  so  that  at  the  end  of 

fhreebo^^^^^^^^  Jl^UorSrov 
ion  is  permitted  to  take  place  without  heat.  Potassic  iodide  is  then  added  to  clestroy 
he  resiSXman-ana^  In  its  destruction  it  liberates  an  equivalent  quantity  of 
odi^e  wMcCha^ing  been  estimated  by  sodium  hyposulphite  with  the  ^^e  iodide  of 
?aich  alan  iAdicato?,  becomes  a  measure  of  the  excess  of  If  rmanganate  aud  enabl^^ 

k?^u^i^^.^^r^ti^h«^^ 

^^^"^^^l^^'^^^  being  simpler  and  -^e  :^pM  than  the 
S^si^^SirKim^.e^^^^ 

the  Sank  experiment  requires  only  to  be  performed  when  the  solutions  are  renewed 
*  The  followL^  are  the  practical  details  of  the  process  A  so  ution  ot  P™f^^^?^f^ 
is  to  be  prepared  which  shall  contain  about  .1  mgrm.  of  available  oxygen  in  f'ach  cubic 
cen?imeteJ  One  molecule  of  potassic  permanganate  gives  up  5  atoms  of  oxygeii  to  ox- 
idizable  matters,  in  the  acidulated  water ;  80  parts  by  weight  of  oxygen  are  theref o^^^ 
yielded  bv  316  pirts  of  tho  salt,  or  one  tenth  mgrm.  ot  oxygen  by  395  mgrm  ihis 
L  the  quLtity  which  should  be  present  in  each  cubic  centimeter  of  the  test  eolation 
Were  the  saltllways  chemically  pure  it  would  sutfice  to  disso  ve  39.0  grm  m  a  h  tei  of 
distilled  water,  but  as  it  is  not  reliable  in  this  respect,  it  is  better  to  dissolve  .4  grm. 
S  the  liter  and  find  the  exact  strength  of  the  solution  by  means  ot  ferrous  ^nlpl^ate 

To  this  end  a  few  pieces  of  slender  iron  wire,  free  from  rust,  are  accurately  weighed 
and  drop^ecf  into  J  small  flask  containing  about  25  or  30  c.  c.      ^^^l^ted  sn^^^^^^ 
acid     A  ti<^htly-fitting  perforated  cork  must  be  used  with  a  small  p  ece  of  glass 
?,ib       inserted  into  the  perforation  so  that  it  projects  a  very  little  above  the  top 
of  the  cS     A  piece  of  thin  rubber  band  is  pinned  to  the  cork,  bridging  over  and 
obcliidin.r  the  end  of  the  tube.    The  band  thus  seives  as  a  valve  which  permits  of  the 
Lea  e  ot's  earn  and  hydrogen  gas  from  the  interior  of  the  flask,  but  prevents  the  in- 
^eTof  air  which  would  act  upon  the  iron  and  impair  the  valve  f  ^'^^ 
Result.    The  exclusion  of  atmospheric  oxygen  may  also  be  accomplished  by  ^i^f 
perforation  in  the  cork  with  a  glass  tube  surmounted  by  an  mch  or  two  of  lubber 
Tbing  cTose^l  at  its  upper  end  by  a  bit  of  glass  rod.    A  longitudinal  slit  m  the  rubber 
tube  serves  to  admit  of  escape  and  deny  entrance. 

The  flask  is  heated  by  placing  it  in  a  vessel  of  warm  water,  and  m  the  course  ot  an 
hour  a  solution  of  ferrous  sulph'ate  is  obtained  which  contains  t^^^  ^^l^^^f^J  .^.^."^^^^^^^ 
of  iron.  A  second  flask  is  prepared  in  like  manner,  and  m  case  of  accident  it  is  well 
to  have  a  third  with  its  known  charge  of  iron  convenient. 

As  soon  as  the  iron  is  dissolved,  the  cork  is  removed  and  the  V^^}ria^S^u^^^^^^^ 
is  run  in  from  the  burette  *nd  then  dropped  more  cautiously  ^'^^il  the  last  dio  per- 
vades the  liquid  with  a  tinge  of  color.    The  quantity  used  to  o/idize  the  iron  in  the 
flask  is  noted,  and  the  experiment  is  repeated  on  the  content^sof  the  sfconcl  flask 

Two  atoms  of  iron  in  the  condition  of  ferrous  salt  require  but  one  atom  of  oxygen  to 
convert  them  into  ferric  sulphate,  i.  e.,  112  parts  by  weight  of  iron  are  converted  by 
IG  of  oxycren,  or,  in  simpler  figures,  7  parts  by  1.  We  have  thus  the  necessary  data  for 
ibt^ining^L;  true  oxygen  str^ength  of  the  permanganate  solution  J^JJ  P[^" 

,   divided  by  the  number  of  cubic  centimeters  decolorized,  and  the  value      "on  1 
'    c.  c.  obtained,  which,  when  divided  by  7,  gives  the  amount  of  available  ox in 
I  each  cubic  centimeter  of  the  solution.    But  as  the  iron  has  usually  an  ?mP^r»t,y  ot 
three  or  four  tenths  of  a  per  cent.,  it  is  customary  to  make  a  correct:,ion  on  its  account. 

I^one  flask  21  mgrms.  of  iron'(99  G  pure)  required  30.G  c.  c.  of  the  permanganate 
solution;  while  48  mgrms.  in  a  second  flask  decolorized  70  c.  c. 

21  X  .996  =  20.916  mgrms.,  the  corrected  iron  weight. 
20-916  mgrms.,  the  oxygen  yielded  by  1  c.  c. 


30.6  X  7 

48  X  -996  =  47.808,  the  corrected  iron  weight. 
"W^r    =  .0976,  the  oxygen  yielded  by  1  c.  c. 
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In  this  case  the  results  of  the  two  experiments  correspond  so  exactly  that  thoir  t« 

h;  c-a7e/,?fi'/tS":-  TEgh^.'^  ^'Xr^^ZSS, 

JheTa'ltt  s^hthTJi;'  *;wf:eSe\^^^^ 
TH^  salt  IS  such  that  this  strenjrth  is  seldom  obtained.    By  dissolviuo-  a  f V  w  rZ^' 
grams  more  than  this  quantity  the  solution  could  be  subsequently  diYuted  to  r  m'?m 
per  cubic  centimeter;  b. it  this  involves  unnecessary  tronb  e.    While  itt  essent  fu. 
for  which  «i°^Ply  convenient,  in  view  of  thTpurpo 

tor  wh  ch  It  is  to  be  used,  to  have  it  about  the  strength  indicated.  ^  ^ 

Iho  burette  employed  in  the  permanganate  experiments  should  contain  25  or  "^0  c  « 

^«  "      ^  .round^llLXvc^;! 

oxalic  acid  is  destroyed  by  one  atom  of  oxygen.    Sixteen  pLrts  b v  weight  of  ^^^^^^ 
S^^rl^ v^^^'f  oxidation  of  126  parts  of  the  crystallized  acid,  or"l  mim  to^^^^^^ 

mgrm     Each  cubic  c(.ntimeter  of  the  solution  should  therefore  contaii  a  k  ut  ihl 
quantity  of  acid.    By  dissolving  .790  grm.  of  ordinarily  pure  acid  in  a  iter  of  d  stiliel* 
water,  a  solution  will  be  obtained  which  will  answer  the  purpose.    A  bun^ttf wi^  h  a 
hnwT  ^l^P  f^}'^^  ^«  mounted  on  a  stand  along  with  the  peLam'ai  ate 

buret  e  and  be  reserved  tor  the  oxalic  solution.  A  10  e.  c.  pipette  would^ser^-rcqSy 
well,  but  where  many  examinations  are  probable  it  is  better  to  have  the  bXttes 
moiinted  together  and  made  use  of  for  no  other  reagents  ^>iuctte8 
^  The  sulphuric  acid  should  be  diluted  with  three  or  four  parts  of  water  and  storerl 
m  a  capped  bottle  which  will  permit  the  10  c.  c.  pipette  u^sed  in  deUvedn  "  it  to^^ 
included  in  the  bottle  when  not  in  use.  *A«^iivi.iiii^  ii  lo  oe 

The  only  other  requisite  is  a  water  which  approaches  as  nearly  as  possible  io  the 

t  stu  d  bTie^^^^^^^  "^^^'r^^  ^^^^^"^^^  '"^y  notVe  sSitly  p  1?: 

it  should  be  redistil  ed  from  a  glass  retort,  which  should  have  no  rubber  connectiont? 
and  that  nothing  which  can  act  upom  permanganate  may  remain  in  it  a  little  of  S 
salt  dissolved  in  a  solution  of  caustic  potash  should  be  added  to  the  water  in  the 
f'oi  us;.     "  ^''''^'^'^     ^""^^         ^^-^^  ^^^^  ammonia  it  ifto  be  collected  , 

To  determine  the  relation  which  the  oxalic  bears  to  the  permano-anate  solution^ 
together  with  the  influence  on  the  latter  of  the  treatment  to^wl^cl^ft  ?s  sub  ec  ed 
during  the  experiment,  200  c.  c.  of  the  redistilled  water  are  put  into  a  350  or  400  c  cv 
fla^sk     A  charge  of  diluted  sulphuric  acid  is  added  from  the  10  c.  c.  pipette  and  l5 
c.  c.  of  the  permanganate  solution  is  run  in  from  the  burette.    The  fla/  s  then  Xced 
over  a  gas  flame,  heated  to  boiling,  and  kept  boiling  briskly  for  Ln  minutes  dS^ 
which  time  It  loses  neither  color  nor  lustre.    A  thick  paper  guard  is  passed  a  w  d  ' 
Its  neck  to  protect  the  fingers,  and  it  is  removed  to  the  burette  stand,^where  10  cc' 
of  the  oxalic  solu.ion  are  delivered  into  it.    Effervescence  occurs  from  the  escape  of 
carbonic  acid  resultmg  from  the  decomposition  of  the  oxalic,  and  iZ  liquid  Yn  the 
flask  becomes  colorless.    Permanganate  solution  is  then  cautiously  droppelun  while 
a  swirling  motion  is  given  to  the  contents.    Each  drop  has  its  color  destroyed  as  it  s 
cS^thHater^  ''"-f  Vltamat&y  a  drop  falls  whicil  does  no 

color  the  water  so  much  as  it  changes  its  complexion,  while  that  which  follows  -ives 
a  dehnite  color  The  termination  of  this  reaction  is  very  distinct  when  closely  watched 
imder  favorable  circun-stances  The  light  should  be  thrown  by  a  white  r^flrctor-a 
sheet  of  paper  at  a  proper  angle-through  the  liquid  to  the  eye.    The  change  in  the 

suffi^ceSTvel  t^^^^^^^^^  ^"^^        ^^^P"^^^^'  -^^^  — ^. 

\n^^iV^n^V\W^^^^^  ^'^^^'1  ^^"^  ^«  ^^«ed  in  destroy-  ] 

ing  the  oxalic  acid     It  is  the  amount  destroyed  by  whatever  decomposinir  influences  ^' 

ZrThi''^  ""l  t^^f  as  performed  on  a  water  which  is  k^oZVol^erc  se  * 

fCt'nln^     •  ""^'^  constitutes  the  principal  of  these  influences,  but  impurities  in 

to'ethef  wYth        ^'l^  ^""^^       ^^^^  ^^^^'"S  the  exposure  are^ncluded^^ 

^onm?.vin^  nf  v ^^/^^  ^^'^'^'S,  and  the  quantity  necessary  to  change  the  ' 
iTSi?  r  I'^l"'^  and  colorize  it.  Therefore,  though  we  may  for  convenience 
label  the  oxalic  solution  with  the  result  of  the  experiment  thus :  10  c.  c.  oxalic  =  1  oX  c 
permanganate  It  must  be  remembered  that  all  decolorizing  causes  arc  covered  by  the 
expenditure  of  10.9  c.  c. ;  so  that  when  the  experiment  is  repeated  on  aiiTmp  ire  vlter 
aJl  the  conditions  other  than  the  impurity  in  the  water  remaining  as  before,  any  LciS 
in  the  expenditure  of  permanganate  must  be  due  to  the  intrucfed  influence  o^f  theYm! 


r,nl  1.  5""  >  absolute  purity  in  the  water  used  in  the  above  experiment  can' 

now  be  appreciated.  Were  it  impure  the  results  of  subsequent  experiments  on  othex 
waters  would  only  express  their  relation  to  its  unknown  quality  is  a  standaiSpbut 
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til  it  absolutely  free  from  organic  matter  or  other  substances  wliicli  act  on  perman- 
nate  the  results  become  endued  with  an  absolute  instead  of  a  relative  value. 
Thn^  the  examination  of  a  given  water  by  this  process  is  seen  to  consist  ot  a  repe- 
iou  uDou  it  of  the  experiment  just  described  with  a  deduction  Irom  the  permanga- 
e  usid  of  that  quantity  (10.9  c.  c.  in  the  example)  destroyed  by  influences  other 
an  the  impuiity  in  the  water.  The  number  of  cubic  centimeters  credited  to  tlie 
Tter  impurirv  are  then  multiplied  into  their  value  in  oxygen,  and  as  200  c.  c.  were 
ed  in  the  experiment,  the  product  is  divided  by  2  to  express  the  oxygen  m  parts  per 

For  exiimpteriS^^^  the  figures  already  given,  the  200  c.  c.  of  the  sample  treated  with 
id  and  permaouauate  are  heated,  and  boiled  for  ten  minutes,  during  which  time 
e  liquid,  instead  of  retaining  its  color  and  luster,  fades  considerably,  but  still  pre- 
"ves  a  definite  color.  Had  the  red  disappeared  entirely,  leaving  m  its  place  a  pale 
•aw  color,  it  would  have  been  necessary  to  have  added  more  permanganate,  mak- 
er uote  of  the  quantity  added.  This,  however,  is  seldom  required  fho  flask  is 
moved,  the  oxalic  solution  is  introduced,  and  in  a  few  seconds,  wheiithe  color  is  en- 
•elv  destroyed,  the  permanganate  is  delivered  gu  taiim,  at  first  pretty  rapidly,  as  we 
low  by  the  fading  that  a  large  proportion  of  the  original  10  c.  l^f  been  (U^^ 
,sed,  i)ut  afterwards  cautiously,  giving  time  to  note  after  the  tall  ot  each  drop 
e  effect  which  it  produces  on  the  whirling  liquid.  As  soon  as  the  change  and  the  eol- 
ation appear,  the  dropping  is  checked  and  the  quantity  ascertained.  Subsequent  to 
Se  employment  of  the  oxalic  solution  6.9  c.  c.  have  been  used,  which,  added  to  the 
iginal  10  c.  c,  give  1(3.9  c.  c.  as  the  total. 

16.9  total  permanganate  used  by  200  c.  c.  of  sample. 
10.9  deducted  for  oxalic,  &c. 


6.0  permanganate  used  by  water  impurity. 
.  0976  oxygen  value  of  1  c.  c. 


2).  5856 

.  2928  oxygen  in  parts  per  100,000. 
Two  hundred  cubic  centimeters  are  employed  in  the  experiments  as  the  organic  mat- 
r  in  this  quantity  of  ordinarily  pure  drinking  water  requires  from  1  to  3  c  c.  ot  the 
jrmanganate  solution  for  its  oxidation;  and  3  c.  c,  each  divided  into  tenths,  attord 
nple  room  for  discriminating  differences  of  quality,  while  of  course  with  impure 
aters  the  measure  of  permanganate  required  is  increased.  W  ere  all  waters  notably 
..pure,  100  c.  c.  would  be  enough  for  the  experiment,  but  they  hardly  suffice  for  the 

Th'^te^  aHhuT  emp^ioyed  occupies  little  time,  is  sharp  in  definition,  and  constant 
I  its  results  on  portions  of  the  same  sample.  The  information  which  it  conveys 
;maius  to  be  considered.  ,      +i  + 

The  quantity  of  permanganate  used  by  a  given  water  must  be  recorded  as  that  re- 
nired  for  the  oxidation  of  all  oxidizable  matters  which  are  present.    Potable  waters 
•equently  contain  substances  which  decompose  permanganate,  and  whicfi,  tliougii 
ilated  to  organic  matters,  must  not  be  estimated  with  them.    Nitrous  acid  and  hy- 
ro<ren  sulphide  are  often  met,  the  former  in  variable  quantity,  the  latter  in  txaces 
nly.    Iron  can  be  detected  in  all  waters  which  have  penetrated  the  soil,  but  tlie 
uantity  is  usually  so  minute  as  to  have  Ho  practical  bearing  on  the  issue  ot  tfie  per- 
langanate  experiment.    By  boiling  the  water  sample  with  the  diluted  sulphuric  acid 
I  )r  twenty  minutes  these  permanganate  decomposers  are  destroyed.    Iron  is  oxulizeci, 
I  vdrogen  sulphide  is  dissipated,  and  the  nitrites  are  converted  into  n  itrates     Ui.  ue 
i  'haumont  has  shown  that  this  conversion  of  the  nitrites  can  be  effected  without  loss 
' 0  the  organic  substances.    This  matter  will  be  referred  to  again  in  speaking  oi  tJie 
stimation  of  nitrous  acid.  ,  -i  i  r  4.„^^+,r 

If  nitrites  are  present  the  200  c.  c.  of  the  water  sample  must  be  boiled  tor  twenty 
Minutes  with  the  sulphuric  acid,  loss  by  evaporation  being  replaced  by  pure  water, 
rhisis  followed  by  treatment  with  permanganate,  oxalic  acid,  and  permanganate 
'  gain,  as  above  described,  for  the  oxygen  required  to  oxidize  the  organic  matter. 
,  But  while  deoxidizers  other  than  organic  matter  which  may  be  present  m  a  >vater 
'  re  thus  easily  disposed  of,  the  process  has  a  reverse  side  which  cannot  be  desalt  witn 
'  Q  80  satisfactory  a  manner.    The  co-operation  of  heat,  acid,  and  permanganate  deter- 
iiines  the  decomposition  of  organic  substances,  but  the  resulting  combinations  are  as 
mknown  as  the  original  material.    On  this  account  no  estimate  can  be  tormed  ot  tue 
luantitv  of  the  organic  matter  from  the  amount  of  oxygen  taken  up  by  it.    But  lur- 
i  her,  soine  organic  substances  are  unaffected  by  the  permanganate— urea,  lor  instance— 
()  that  the  purity  of  a  water  cannot  be  deduced  from  the  result     Most  of  the  wel  Is  m 
kownsville,  Tenn.,  which  were  found  largely  contaminated  with  sewage,  would  nave 
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been  pronounced  by  this  test  as  singularly  free  from  organic  impurity.  So  also  the 
shallow  wells  o±  Mobile,  Ala.  Nor  can  unwholesomeness  be  established  by  its  testis 
mony  alone,  as  the  innocuous  particles  of  carbon  which  are  swept  from  the  roof  into 
a  cistern  produce,  atom  for  atom,  a  greater  effect  upon  the  colored  solution  than  if  thev 
were  the  combined  carbon  of  a  subtile  organic  poison.  ^ 

For  these  rea^sons,  rules  assigning  character  to  a  water  in  accordance  with  the  results 
yielded  by  this  test  must  be  accepted  with  caution.  Good  and  usable  waters  accord^ 
ing  to  the  usual  statement,  should  not  require  more  than  .15  part  of  oxyoen  but  there 
are  undoubtedly  bad  waters  which  do  not  approach  this  limit.  Six  of  the  Brownsville 
waters  required  less  than  .05  part.  1 

Water  is  regarded  as  doubtful  when  more  than  .15  part  is  necessary,  and  as  unfit  foi 
use  M^hen  the  oxygen  exceeds  .2  part.  This  is  a  safer  rule  than  the  first,  but  it  is  true 
only  in  general  terms  of  well  and  spring  vvaters  where  the  contamiuaiion  is  caused  by 
animal  wast  e.  Where  the  impurity  is  of  a  vegetable  chaiacter  t  lie  lim it  m ust  be  some- 
what en  arged,  else  many  good  cistern  waters  w<mld  have  1o  bo  condemned.  For  in- 
stance, those  ot  the  Linden-street  publics  schools,  Memphis  (analyses  70  and  71)  which 
require,  the  one  .:i2U,  and  the  <.ther  .226.J  i)art.  The  oxygeii  required  for  'cistern 
waters  varies  acc(.rding  to  the  character  of  the  roof.  Shingles  arc  prone  to  accutnu- 
late  sooty  depositions,  Avhich  raise  the  oxygen  figure  without  adding  a  coirespondin.^ 
danger.  In  their  decay  vegetable  matters  may  be  given  up  to  the  water  shed  froiS 
then),  which  will  render  it  proportionately  impure,  but  by  no  means  so  dangerous  in 
Its  impurity  as  a  well  water  contaminated  by  animal  matter  requiring  the  same  quan- 
tity ot  oxygen.  A  cistern  water  may  thus  contnin,  without  prejudice  to  its  character 
a  quantity  ot  carbon  which  would  suincc  to  condemn  a  well  water.  ' 

It  is  only  when  the  permanganate  result  is  considered  in  connection  with  ofher  tes- 
timony  that  its  value  can  be  estimated.  The  Frankland  aud  Armstrong  combustioa 
experiment  determines  the  organic  carbon  and  the  organic  nitrogen,  and  from  their 
relative  proportions  esteems  the  original  matter  as  of  animal  or  vegetable  deiiviation 
and  accoi  dmgly  as  of  more  or  less  seiioas  import.  The  permanganate  process  may  be 
viewed  as  a  simple  and  practical  method  by  which  an  approximation  to  the  carbon  may 
be  obtained.  :No  claim  for  accuracy  in  the  determination  of  the  carbon  can  bo  ad- 
vanced, any  more  than  in  the  case  of  the  organic  matter,  since  the  action  which  is 
exerted  on  the  various  carbonaceous  compounds  is  unknown.  The  result  accurately 
stated  is  the  quantity  of  oxygen  required  by  those  elements  of  the  organic  mattejr 
which  have  been  left,  unaflfected  by  the  redistribution  of  the  organic  oxygen  under  the 
conditions  of  the  experiment. 

Experience,  however,  in  the  treatment  of  water  residues  gives  warrant  for  the  as- 
sertion that  the  quantity  of  oxygen  required  to  oxidize  the  organic  matter  is  always 
proportioned  to  the  amount  of  blackening  which  occurs  on  its  ignition.  Jn  the  analy- 
ses which  are  hereafter  recorded,  this  fact  was  so  patent  that  no  effort  Avas  made  to 
express  it  on  the  record.  The  exception,  however,  was  looked  for  and  would  have 
been  noted  had  it  occurred.  Marked  carbonization  on  ignition  with  a  coincident  want 
ot  action  on  the  permanganate  would  have  constituted  an  important  observation  m 
water  analysis  as  indicating  a  fallacy  in  the  use  of  the  test  solution,  the  conditions  of 
which  would  have  demanded  closer  investigation. 

lo  illustrate  the  action  of  the  permanganate  when  used  as  in  this  analytical  metho^ 
a  stronger  solution  was  made,  one  containing  1  milligram  of  available  ogygen  in  each, 
cubic  ceniimeter.  Ten  milligrr.ms  of  cane  sugar,  treated  by  boiling  for  ten  minutes  T 
with  the  sulphuric  acid  and  permanganate  in  excess,  decolorizing  by  oxalic  acid  and 
again  coloring  with  the  test  solution,  required  8.755  milligrams  of  oxygen.  Ten  mil- 
ligrams treated  in  like  manner,  but  with  the  boiling  continued  for  thirty  minutes,  used 
8.858  milligrams  oxygen  in  their  destruction.  The  same  quantity  of  starch  treated  for 
ten  minutes  required  8.549  milligrams.  Dried  albumen  and  gluten  dissolved  in  an  al- 
kaline solution  were  acted  on  less  rapidly.  Ten  milligrams  of  the  former  used  3.708 
milligrams  oxygen  in  ten  minutes,  4.738  in  twenty  minutes,  and  6.798  in  one  hour. 
Ten  milligrams  of  gluten  used  5.150  miligrams  oxygen  in  ten  minutes  and  8.440  iu  one 
hour.  Ihe  organic  matter  in  infusions  of  sawdust  and  of  fresh  leaves  was  entirely 
destroyed  in  ten  minutes.  Ten  milligrams  of  urea  boiled  for  ten  minutes  with  the 
reagents  used  no  oxygen  ;  and  inasmuch  as  urea  is  broken  up  into  ammonia  by  boil- 
ing, this  experiment  shows  that  the  free  ammonia  sometimes  present  in  water  does 
not  influence  the  permanganate.  To  test  this  point,  however,  200  c.  c.  of  an  organi- 
cally pure  water  was  ammoniated  with  .32  milligram  of  chloride,  and  then  treated  for 
organic  matter  by  permanganate  and  oxalic  acid.    The  result  was  negative. 

Varying  quantities  of  oxygen  by  permanganate  may  thus  be  regarded  as  differen- 
tiating between  shades  of  blackening  by  giving  expression  in  figures  to  its  relative 
amount,  or  to  the  relative  amount  of  the  carbon  by  which  it  is  caused.  Figures  of 
absolute  weight  are  not  a  requisite  in  wat  er  analysis.  If  a  water  contains  carbonaceous  , 
matter  in  sufficient  quantity  to  decolorize  the  equivalent  of  .4  part  of  oxj^gen,  it  is  ' 
immaterial  what  that  carbon  weighs  when  isolated,  so  long  as  experience  suggests  a 
doubt  as  to  the  wholesomeness  of  a  water  which  contains  such  a  quantity. 
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Havin-  thus  oT^tained  a  result  which,  for  the  purposes  of  sanitary  ^^^P^^^^"^^ 
v^nf  the  carbon  all  sources  of  carbonaceous  impurity,  as  suggested  by  the  known 
Usto^v  of  the  water,  have  to  be  considered  before  a  correct  hygienic  value  can  be  at- 

thfp'rVcl"  these:  Where  the  wat.r  requires  more 

iJ^  f  uTrt  of  oxv^en  for  its  organic  matter,  it  may  be  considered  bad,  no  matter 
vbat'thnLivatSi  of  the  substances.  No  water  has  been  met  with  containing  this 
niMTititv  which  could  not  be  condemned  on  other  grounds. 

'  where  the  Jesuit  varies  from  .15  to  .4  part,  the  water  is  suspicious,  and  further  ex- 
lu^Son  win  no  doubt  conlirm  the  suspicion.  The  evidence  on  which  such  a  water 
«  oivirauteed  as  wholesome  should  be  very  clear. 

'  I  stmp  e  whTch  requires  less  than  .15  part  is  a  wholesome  water  pro vid^^^^  the  or- 
T-mic  matter  consists  chiefly  of  the  uon-nitrogenized  products  of  vegetable  lite.  If 
^ri  it^whTch  accompanies  it  is  small  in  quantity,  ^^^^^f  ^^^.^^^^^^^^^^^^^^ 
vvater  mav  be  considered  free  from  deleterious  organic  matter.  But  if  the  nitrogen 
^oex'sts  n  larger  quantity,  the  favorable  opinion  given  by  the  permanganate  is  de- 
,pdved  of  valul,  as  there  is  probably  contamination  by  animal  matter. 

SECTION  V. 

ON  THE  FREE  AMMONIA. 

The  next  process  in  the  tabulated  method  of  analysis  is  one  ^^.^J^^^^^.^^^^f^^,^^^^^^^ 
nitrotenTf  the  oro-anic  matter  is  obtained.  But  as  this  element  is  best  liberated  and 
es  S(i  n  conbT^^^^^  with  hydrogen  as  ammonia,  it  is  necessary,  as  a  preliminary 
?o  rexpeL.ent  that  all  ammonia  which  may  exist  in  the  water  be  ^^^^^^^  f^om  it 
The  inorganic  free,  or  pre-existing  ammonia  can  be  conveniently  estimated  during  the 
ni^fc^of  i"moval  The  method  by  which  its  separation  and  determination  are  accom- 
S  wiirtber^  be  detailed  in  this  place.  It  forms  m  fact,  an  integral  part  of 
Wal^k  vn4^^^^^^  for  the  sanitary  analysis  of  water,  which  consists  of  this  estimation 
of  tbe  free  ^ammonia  and  a  subsequent' determination  of  the  quantity  o  ammonia 

■  which  can  be  evolved  bv  a  given  treatment  from  the  nitrogen  of  organic  substances. 
"InnnoniaTs  prLent  in  aA  rain  and  surface  -aters  but  is  us„a  y  '^^--t  ^--^^^^^^^^ 
■v:v\U  and  spiin'-s,  which  are  uncontammated  by  surface  impurit  es.    ihat  wliicli  oc 

curs  in  he  Sis  derived  from  the  atmosphere,  where,  in  combination  with  nitrous 
acid  it  is  known  to  be  formed  by  the  union  of  elementary  atmospheric  nitrogen  by 
ele  t'r  c  discharge  in  the  presence  of  moisture.  The  destruction  of  watery  vapor  and 
or-anic  matters  by  electric  agencv  are  probable  sources  of  atmospheric  ammonia.  Ex- 
Sa^a?i^on  from  th^^^^^  cannot  add  much  to  the  quantity,  as  ammonia  is  lound  in  ram 
doXwhXome  from  seaward  in  as  large  proportion  as  in  landward  Btorms.  Inde^^^^ 
r he  soil  with  its  growing  vegetation,  appears  rather  to  be  the  immediate  destination  ot 
ihe  niecipita^^^^^^  Rain  water  which  is  collected  from  a  root  may  contain 

i  nVore  on^ncc^^^^^^^  of  the  products  of  combustion  which  are  deposited  by  neighboring 
'  Z^s  on^hTZdding  sun  ice,  but  the  rain  water  which  falls  over  cities  brings  down  no 
la^fen>roportionof^dissolve(l  ammonia  than  that  which  is  precipitated  on  unoccupied 
terdtoiCs     It  would  seem,  therefore,  that  the  ammonia  is  generated  m  t^he  atmosphere 
itse  f-that  the  reduction  to  inorganic  forms  which  takes  place  in  devitalized  organic 
imitter  on  the  earth's  surface  is  also  taking  place  in  those  particles  of  an  organic  na- 
tiivH  which  we  know  to  be  diftused  in  the  air.  ^. 
,     The  wa  ers  of  nmning  streams,  of  ponds,  lakes,  and  other  surface  collections,  con- 
'  tain  anTm on'a  contributed  by  the  rainfall,  but  they  may  derive  additions  irom  contact 
I  with  decomposing  nitrogenous  matters  in  the  soil  over  which  they  have  coursed.  Urea, 
the  essential  of  sewage,  is  readily  broken  up  into  ammoniacal  salts. , 

ll?e  y  e  d  from  the"  water  of  shallow  wells  is  proportioned  to  the  inefficiency  of  the 
filtration  to  which  the  water  has  been  subjected  in  its  progress  to  the  re«ervo,r.  It 
mav  be  derived  from  the  primary  fall,  or  from  the  subsequent  surface  additions 
>     l^Le  filtration  in  the  cJe  of  dJep  w'ells-and  by  deep       1%^^  ^^l^^^^^^^^l^ 
i  which  an  impervious  clay  layer  separates  the  f  ^^f,^^.^^^^^^^^^ 

I  18  usually  so  perfect  that  ammonia  can  only  be  derived  ^^.^^  ooZ.ara 

overlyin  r  around  water.    Occasicmally,  in  deep  wells,  ammonia  is  found  in  compara- 

■  ti^velv  I  rgf  ^^^^^  without  a  corresponding  amount  of  undecomposed  organic  mat- 
'  ter  to  sustain  the  suspicion  of  direct  surface  inflow.    It  has  been  suggested  by  De 

Chaumont  that  the  an>monia  in  these  cases  may  arise  from  a  ^^^^P^*^;,^*;^ 

live  elements  in  the  soil  proper  for  conducting  the  oxidation  of  the  ammonia  to  its  ulti- 

\  '^%^Tl^':^r::ii^;nnin,  ammonia  is  distilled,  the  volatility  of  the  la^er 
carries  it  over  with  the  first  por lions  of  the  distillate;  so  that,  generally  speak  ng 
when  one-third  of  the  contents  of  the  retort  has  passed  over  the  renY;;«ler  ^^^^^^  l^^^^ 
this  substance.   The  test  for  its  presence  in  the  distil  ate  is  what  is  ^-^'I'^Z^^  .^^^^f.Z^ 
reagent,  a  solution  of  mercuric  iodide  in  caustic  potash.   This,  when  added  to  a  watery 
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solution  of  ammonia  produces  a  red-brown  precipitate ;  but  when  the  ammonia  is 
present  only  in  minute  quantities,  a  coloration  is  caused  varying  from  the  slightest 
recognizable  alteration  in  tint  to  a  deep  sherry-brown  color.  The  test  is  so  delicate, 
that  with  but  .0025  mgrm.  of  ammoDia  in  50  c.  c.  of  water  the  color  cannot  be  mistaken. 

As  an  increase  in  the  quantity  of  ammonia  gives  a  proportionate  increase  in  the 
depth  of  color,  it  is  evident  that  tbe  shade  can  be  made  a  measure  of  the  ammonia 
present,  the  Nessler  reagent  thus  becoming  as  accurate  in  its  quantitative  estimation 
as  it  is  delicate  qualitatively.  A  glass  containing  an  unknown  quantity  of  ammonia, 
which  has  been  colored  by  Nessler's  solution,  is  matched  in  depth  ot  tint  with  another 
coniaining  a  known  quantity,  and  as  the  depth  of  tint  is  proportioned  to  the  annnonia 
present  and  to  nothing  else,  the  unknown  becomes  known.  There  are  certain  snb- 
stances  frequently  present  in  potable  waters  which  interfere  with  the  coloration  by 
causing  turbidity,  but  as  the  annnonia  in  the  analysis  is  separated  from  these  by  th©^ 
distillation,  it  is  needless  to  refer  to  them  specially. 

Nessler's  solution  is  prepared,  and  kept  for  use  in  a  tall  bottle  having  a  capacity  of 
fully  200  c.  c.  It  should  be  glass-stoppered  and  capped.  When  the  solution  is  being 
used,  the  cap  inverted  on  the  table  forms  a  convenient  place  of  deposit  for  the  2  c.  c. 
delivery  pipette  during  the  intervals  of  its  use.  Measure  out  200  c.  c.  of  distilled  water; ' 
put  about  20  c.  c.  of  the  water  into  the  Nessler  bottle  with  7  grms.  of  potassium  iodide ; 
pour  about  (iO  c.  c.  into  a  small  beaker  containing  3.2  grms.  of  mercuric  chloride,  and 
dissolve  with  the  aid  of  heat ;  dissolve  32  grms.  of  caustic  potash  (or  24  of  canstio 
soda,  the  alkalinity  or  saturating  power  of  which  is  relatively  greater)  in  the  remainder 
of  the  waier;  add  the  mercuric  solution  to  the  iodide  in  the  bottle  little  by  little, 
shaking  gently  after  each  addition  to  promote  the  disappearance  of  the  precipitated, 
flakes  ;  proceed  in  this  way  until  a  dro[)  has  been  added  in  excess,  giving  a  permanent 
scarlet  tinge  to  the  liquid;  now  pour  in  the  solution  of  caustic  alkali  ;  the  red  tinge 
disappears,  and  is  replaced  by  a  faint  yellow  color ;  add  a  drop  of  the  mercuric  solu- 
tion, this  caus(!8  a  grayish  scum  ;  shake  the  bottle  well,  stopper  and  cap  it,  and  set  it. 
aside;  in  a  few  hours  it  will  bo  clear  and  ready  for  use.  It  is  needless  to  decant  it 
from  the  slight  sediment,  as  the  pipette  can  be  used  on  the  solution  without  disturb- 
ing it  even  when  there  is  but  little  liquid  in  the  bottle.  Where  many  ammonia  esti-  . 
mations  are  probable,  a  larger  quantity  of  the  Nessler  solution  may  be  prei)ared,  and 
the  clear  liquid  from  the  stock-bottle  poured  into  the  smaller  one  for 'use. 

In  order  to  match  the  color  produc^  d  by  this  reagent  in  an  ammoniated  water,  a 
standard  solution  oC  ammonia  is  required,  and  a  distilled  water  which  is  free  from 
ammonia.  The  standard  used  contains  .01  mgrm.  in  each  cubic  centimeter.  Am- 
monic  chloride  which  is  employed  in  making  the  solution  has  17  parts  of  ammonia  by 
weight  in  53.46  parts,  or  .01  mgrm.  in  .0315  mgrm.  The  standard  is  therefore  made 
by  clisolving  .0315  grm.  in  one  liter  of  water.  A  10  c.  c.  pipette  graduated  to  tenths 
is  used  in  its  delivery. 

The  distilled  water  may  be  considered  free  from  ammonia  if  50  c.  c.  give  no  color 
when  treated  with  2  c.  c.  of  the  Nessler  solution.  Such  a  water  is  not  absolutely  free 
from  this  omnipresent  gas,  for  concentration  by  distillation  may  develop  its  presence, 
but  it  is  pure  enough  for  the  purpose.  If  the  ordinary  stock  of  distilled  water  does 
not,  as  is  probably  the  case,  respond  satisfactorily  to  the  test,  it  must  be  boiled  until 
all  ammonia  is  driven  olf. 

The  ap))aratus  required  for  the  experiment  consists  of  a  measuring  flask,  a  retort  and 
stand,  a  Bunsen  burner,  and  rubber  tubing  to  connect  with  the  gas  jet,  a  Liebig's 
condenser  Avith  a  convenient  water  supply,  and  a  series  of  test  glasses  in  which  to  re- 
ceive and  test  the  distillates. 

The  flask  should  have  a  capacity  of  500  c.  c.  and  it  should  be  used  only  as  a  water 
measure. 

A  retort  capable  of  holding  more  than  a  liter  (32  oz.,  for  instance)  should  be  selected, 
for  although  only  500  c  c  are  used  in  the  experiment,  spirting  is  apt  to  occur  during 
the  distillation,  and  if  the  surface  of  the  liquid  is  not  considerably  below  the  angle  of 
the  retort  nndistilled  water  may  be  carried  over  and  cause  a  turbid  interference  Avith. 
the  subsequent  color-tests.  Any  imperfection  in  the  glass,  such  as  air  flaws  or  inequal- 
ities slKJuld  cause  its  rejection.  The  stopper  should  be  accurately  ground  and  the  tubu- 
lure  be  well  over  the  body  of  the  retort,  so  that  when  in  position  a  funnel  can  sit  upright 
in  it  for  the  introduction  of  liquids.  The  stand  should  have  a  heavy  base  and  be  iur-. 
nished  with  a  strong  clamp  which  admits  of  the  adjustment  of  the  retort  both  astoheight 
and  incline.  In  addition  to  the  ordinary  downward  inclineof  its  tube,  the  retort  Avhen 
in  position  should  be  slightly  rotated  between  the  cork-lined  jaws  of  the  clamp  so  as 
to  make  the  tubulure  deviate  a  little  from  the  perpendicular.  This  will  avoid  fracture 
of  the  apparatus  by  the  stopper  if  it  should  be  thrown  out  by  a  sudden  steam-burst. 
The  slight  rotation  carries  the  stopper  clear  of  the  retort  in  its  fall.  With  waters  which 
bnmp  a  good  deal  during  their  treatment  this  is  a  very  necessary  precaution. 

The  retort  tube  should  be  drawn  out  to  fit  the  tube  of  the  condenser.  There  is  no  objec- 
tion to  a  rubber  coimection,  provided  water  can  be  distilled  through  it  which  gives  no 
color  nor  turbidity  with  the  Nessler  solution.    The  condensing  tube  must  be  in  line 
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vith  the  lonn'  axis  of  the  retort,  and  its  distal  end  be  curved  for  delivery  into  the  test 
rlasses  It  fs  convenient  to  have  the  condenser  connected  with  the  tap,  as  alter  the 
low  is  once  reo-nlated  no  further  attention  is  necessary,  but  if  a  ruinnno-  stream  is  not 
•  vailible  a  lar^re  pail  or  reservoir  may  be  placed  above  the  level  of  the  condenser  and 
ts  contents  be  siphoned  through  the  apparatus.  A  little  experience  will  indicate  the 
•apiditv  of  flow  needful  to  preserve  the  condenser  in  proper  condition  without  waste 
)f  coldVater,  and  the  delivery  tube  of  the  siphon  maybe  drawn  to  a  small  orihce  and 
minch-cock  used  on  a  rubber  portion  of  the  tubing  to  obclude  part  of  its  caliber. 

The  test  t^lasses,  or  Nessler  glasses  as  they  are  called,  are  cylinders  about  18  c.  m. 
7  inches)  in  nei"-ht,  and  2.3  c.  m.  (.9  inch)  in  diameter.  They  contain  nearly  70  c.  c, 
ind  have  a  mark  at  the  50  c.  c.  level.  They  should  be  of  clear  and  colorless  glass,  and 
.vithoiit  foot-pieces.  Small  sockets  of  turned  wood  are  convenient  holders  for  them 
vhen  not  in  actual  colorimetric  use.  .    .   ^   ^    i  p 

Evervthinty  being  in  readiness,  and  the  measurmg-flask,  retort,  test  glasses,  Ate, 
inown^to  be^perfectly  clean,  500  c.  c.  of  the  sample  are  poured  directly  from  the  flask 
nto  the  retort,  which  is  held  in  the  hand,  so  that  the  water  runs  down  along  that 
3art  of  the  wall  farthest  from  the  exit  tube  ;  a  funnel  is  unnecessary.  The  retort  is 
-hen  s^oppered  and  slid  into  position  between  the  jaws  of  the  clamp,  rotated  slightly, 
md  the  end  of  its  delivery  tube  connected  with  the  condenser,  when  a  slight  turn  of 
he  screw  tightens  the  jaws  and  secures  the  apparatus  in  position.  A  large  buusen 
iame  is  applied  to  the  bottom  of  the  retort— if  a  spirit  lamp  is  used  the  wick  should 
je  pulled  well  out  and  flattened,  to  give  a  large,  broad-based  flame.  The  flame,  how- 
n-er  should  not  lap  the  walls  of  ihe  retort  above  the  level  of  the  water.  A  Nessler 
'^lass  is  placed  to  receive  the  distillate,  and  the  circulation  in  the  condenser  is  started  ; 
out  if  economy  in  cold  water  is  an  object,  this  need  not  be  done  until  the  contents  of 
:he  retort  begin  to  boil.  i  .-t 

Sodium  carbonate  is  added  to  the  water  by  some  operators,  to  promote  the  volatili- 
sation of  the  ammonia,  but  its  presence  is  seldom  necessary.  In  the  analyses  which 
follow  its  assistance  was  needful  only  in  two  cases:  a  cistern  water  in  New  Orleans 
Analysis  35),  near  the  ammonia-works  and  largely  impregnated  by  them,  and  another 
in  Memphis  (Analysis  140)  containing  much  urea.  Professor  Wanklyn  does  not  employ 
it  under  ordinary  circumstances.  -,      -,  ,  i  • 

As  soon  as  the  first  Nessler  glass  is  filled  to  the  mark  it  is  replaced  by  a  second,  this 
by  a  third,  and  so  on  until  50  c.  c.  are  obtained  which  give  no  indication  of  the  pres- 
ence of  ammonia.  In  dealing  with  pure  waters  all  the  ammonia  is  removed  m  the 
tirst  glassful,  but  a  second  is  distilled  to  make  sure  of  the  removal.  Ordinarily  three 
distillates  are  required,  less  frequently  four,  and  in  rare  cases  five.  Two  distillates 
are  always  necessary;  and,  as  a  water  which  contains  a  large  quantity  of  ammonia 
may  so  charge  the  first  Nessler  glass  as  to  produce  a  turbidity  which  would  prevent 
accurate  estimation,  it  is  better  to  begin  the  quantitative  estimation  on  the  second 
rrlass.  As  soon  as  this  glass  is  removed,  2  c.  c.  of  Nessler's  solution  are  added  to  it  by 
the  pipette.  In  the  course  of  two  or  three  minutes  the  color  has  developed,  and  it  re- 
mains to  match  it  with  a  solution  of  known  strength.  Where  much  work  of  this  kind 
lias  to  be  performed,  it  is  convenient  to  have  on  the  table  four  glasses,  freshly  prepared 
every  dav,  containing,  respectively,  .01,  .03,  .05,  ajul  .07  mgrm.  of  ammonia,  equalittg 
1,3,5,  and  7  c.  c.  of  the  standard  solution  made  up  to  50  c.  c.  with  distilled  water,  and 
colored  by  the  addition  of  the;  test  solution.  As  soon  as  the  tint  has  developed  m  the 
second  distillate,  it  is  seen  at  a  glance  whether  it  corresponds  with  any  one  of  these 
known  mixtures,  whether  its  shade  places  it  between  two  of  them,  or  whether  it  is 
lighter  or  darker  than  the  extremes  of  the  series. 

If  it  corresponds  with  .03,  for  example,  to  further  test  the  accuracy  of  the  corre- 
spondence a  fresh  glass  of  that  strength  may  be  prepared.  ,  .      . , 

If  it  takes  rank  between  .03  and  .05,  the  eye  can  readily  discriminate  to  which  side 
of  the  central  point  it  tends,  whether  it  corresponds  with  an  imaginary  .04  or  is  hghter 
than  it  or  darker  than  it,  and  a  sample  glass  can  be  prepared  containing  .035,  .04,  or 
.045  as  may  seem  required. 

I  If  it  is  lighter  than  the  .01  at  the  one  end  of  the  series,  a  glass  with  .005  or  i  c.  c.  of 
the  standard  will  enable  the  eye  to  define  the  quantity  which  it  contains.  It  it  is 
darker  than  the  .07  at  the  other  extreme,  the  color  of  .08,  .09,  or  .10  may  be  tried,  but 
if  darker  than  the  last  it  is  better  to  pour  away  one-half  or  one-fourth  of  the  liquid, 
replacing  it  Avith  distilled  water,  and  match  the  tint  of  this  diluted  solution  for  one- 
half  or  one-fourth  as  may  be  of  the  ammonia  originally  distilled  into  the  glass. 

The  matching  is  best  accomplished  by  looking  down  through  the  columns  of  liquid 
contained  in  the  glasses  to  a  sheet  of  white  paper  placed  at  such  an  angle  as  will  reflect 
the  light  from  the  window  directly  upwards.  The  glasses  should  not  stand  upon  the 
white  surface.  Better  light  and  definition  are  obtained  by  holding  them  m  the  hand 
over  the  inclined  paper. 

This  estimation  of  the  an-monia  in  the  second  glass  enables  the  operator  to  deal 
satisfactorilv  with  that  in  the  first.  Should  the  second  contain  less  than  .05  milligram 
the  Nessler  test  may  b(;  added  to  the  first  and  the  color  produced  be  compared  as  al- 

H.  Ex.  8-^  30 
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ready  described.  Should  it  contain  more  than  .05  milligram,  one-half,  one-fourth,  ou^ 
tenth,  &c.,  as  may  seem  advisable,  may  be  taken  from  the  first,  diluted  to  50  c.  c.'witU 
distilled  water,  and  comparison  instituted  as  above  for  the  (luantity  of  ammonia, 
third,  fourth,  or  even  fifth  glassful  is  distilled  and  compared  with  the  standards  until 
the  last  glass  gives  no  reaction  with  the  Nessler  test;  but  if  the  second  glass  shows 
no<;olor,  the  experiment  is  satisfactorily  terminated  at  that  stage,  as  the  ammonia 
originally  present  in  the  retort  has  been  separated  and  estimated,  and  the  water  now 
remaining  in  it  is  ready  for  the  generation  and  evolution  of  that  to  be  formed  from 
the  nitrogen  of  its  organic  matter. 

It  is  Professor  Wanklyn's  practice  to  estimate  the  ammonia  in  the  first  50  c.  c,  then 
to  distill  over  150  c.  c,  which  are  thrown  away  without  examination,  as  his  experi- 
ence has  shown  that  by  adding  one-third  to  the  amount  found  in  the  first  glass  the  total 
of  ammonia  is  obtained.  By  this  means  the  trouble  of  Nesslerizing  is  lessened.  But 
it  frequently  happens  that  there  is  no  need  for  prolonging  the  distillation  after  the 
examination  of  the  second  glass,  and  it  is  doubtful  if  the  addition  of  one-third  will 
accurately  represent  the  total  in  cases  where  there  is  a  large  quantity  of  ammonia 
present,  although  the  rule  holds  good  in  the  generality  of  waters.  Besides,  the  esti- 
mation of  the  second  enables  the  first  to  be  treated 'so  as  to  avoid  turbidity  if  the 
ammonia  is  large.  For  these  reasons  the  method  recommended  above  is  considered 
preferable. 

As  Nessler's  reagent  becomes  turbid  with  ammoniacal  solutions  other  than  the  most 
dilute,  it  should  never  have  the  standard  ammonia  added  to  it  in  making  up  sample 
glasses.  The  reagent  should  invariably  be  the  last  addition  to  the  test  glass.  For 
the  same  reason  these  glasses  must  be  thoroughly  rinsed  out  after  use  and  preparatory 
to  a  fresh  experiment. 

A  casual  inspection  of  the  water  in  the  retort  during  the  distillation  gives  informa- 
tion concerning  the  quantity  of  lime  carbonate  present  in  the  sample.  Water  which 
remains  clear  throughout  the  experiment  cannot  contain  more  than  three  parts  of  thi» 
salt.  The  degree  of  removable  hardness  is  proportioned  to  the  turbidity  produced  by' 
the  boiling. 

With  a  little  practice  the  estimation  of  ammonia  by  the  color  test  can  be  effected 
with  precision  in  very  little  time.  It  has  been  objected  that  it  is  an  impossibility  to 
obtain  accuracy  in  this  way,  because,  first,  the  shades  produced  by  differing  quantities 
vary  so  little;  secondly,  because  the  shade  caused  by  a  given  quantity  is  not  of  fixed 
depth,  but  goes  on  deepening  as  time  passes;  and,  thirdly,  because  color  shades  are  so 
difficult  of  discrimination,  no  two  ])eople  deciding  alike,  on  account  of  variations  in 
the  acuteness  of  the  color  sense.  Such  objections  come  from  those  who  have  mani- 
festly no  practical  knowledge  of  the  matter.  The  tint  produced  by  .03  milligram,  for 
instance,  is  not  only  lighter  than  that  caused  by  .04  milligram,  but  it  is  so  much  lighter 
that  fractional  parts  of  the  .01  milligram  of  difference  between  them  can  be  appreciated. 
The  color  requires  a  few  minutes  to  attain  its  full  development.  This  is  granted ;  and 
the  time  is  allowed  before  the  comparisons  are  made.  For  several  hours  after  this  no 
appreciable  change  takes  place.  After  an  exposure  of  a  day  or  two  in  the  Nessler 
glass  a  slight  precipitate  or  a  pulverulent  film  on  the  surface  indicates  unreliability, 
but  fresh  glasses  for  comparison  are  pasily  prepared.  So  far  as  the  color  perception  of 
individuals  is  concerned,  a  large  experience  has  discovered  no  one,  with  intelligence 
•enough  to  understand  what  has  to  be  done,  who  could  not  pronounce  upon  the  tints 
as  well  as  a  practiced  operator.  Color-blindness  may  be  common  in  its  minor  degrees, 
but  it  is  not  color  perception  which  is  required  in  this  case.  It  is  a  recognition  of  the 
depth  of  shade  in  identical  colors— with  which  color  perception  has  nothing  to  do. 
Even  the  color-blind  possess  the  ability  to  distinguish  such  differences. 

The  estimations  are  entered  on  the  record,  and  as  500  c.  c.  of  the  sample  were  em- 
ployed, their  sum  is  divided  by  5  to  express  the  ammonia  present  in  parts  per  100.000. 

Thus,  rain  which  fell  in  New  Orleans  March  12,  1880,  gave : 

Free  ammonia — 1st,  .18 
2d,  .06 
3d,  .02 
4th,  .005 

5).265 

.053  parts. 

The  quantity  of  ammonia  in  rain  varies  considerably — from  .10  to  .70  parts.  The 
first  result  has  been  frequently  obtained,  for  instance,  at  Fort  Preble,  Me.,  June  1 
1879,  after  twenty-four  hours  of  a  heavy  fall.  Usually  the  first  part  of  a  rainfall 
is  more  highly  charged  than  the  latter  part,  but  this  is  not  always  the  case.  The 
Now  Orleans  rains  instanced  above  gave  the  stated  result  in  the  average  water  of  the 
first  three  hours  of  the  fall,  but  .071  part  was  obtained  from  that  of  t  he  subsecpient 
ihours,  a  good  deal  of  electrical  disturbance  accompanying  the  precipitation.  These 
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crures  were  giveu  by  tlie  ^vater  as  collected  in  clean  dislies  If  shed  from  a  roof  or 
rher  siuface  the  quantity  Tvould  no  doubt  be  increased.  Water  from  the  root  ot  a 
orel  in  Memphis  save  .076  part.  .  ,  t    -j.    •  i  ^  v.^ 

Since  the  ammonia  in  rain-water  as  it  falls  from  the  clonds  is  so  variable,  it  might  be 
v-Dccted  that  its  quantity  in  stored  Avaters  would  havenosignifacance.  But  this  does 
ot  follow :  for  conditions  which  atfect  the  water  duriug  its  storage  tend  to  reduce  its 
mmoniacal  figure.  It  is  probable  that  ammonia  is  removed  by  microscopic  vegeta- 
lon  which  theieafter  settles  and  adheres  to  the  bottom  and  sides  of  the  cistern.  At 
11  events  it  is  certain  that  rain-water  containing  .030,  .040,  or  more  parts  may  enter 
n  underground  cistern  in  large  quantity  and  yet  the  water  of  that  cistern  be  found 
wo  or  three  davs  afterward  to  yield  only  .001  part  or  less.  An  exammation  of  the 
istern  water  aualyses  hereafter  given  will  show  that  such  waters  may  coutam  no 
mmonia,  and  that  the  probability  of  organic  impurity  increases  with  the  ammonia 
(rure.  On  the  other  baud,  when  the  water  is  stored  m  wooden  t  auks  the  dissipation 
Tuot  so  thoro.iohiv  eftected.  The  waters  of  New  Orleans  yielded  .003  and  .OOo  part, 
.ut  more  frequently  ,010,  or  rather  more,  as  corresponding  with  their  best  specimens, 
ehile  any  marked  increase  was  usually  an  accompaniment  of  organic  impurity  m  tlie 
hsence  of  a  recent  rainfall  to  account  for  its  presence.  w  n  „ 

\mmonia  in  river  waters  has  no  sanitary  value,  as  it  depends  on  the  ramtall.  Ihiis 
Volf  River  water,  when  inflnenced  by  rains  on  Noveu.ber  18,  18/9,  gave  .02x3  part, 
vhile  on  December  2,  no  rain  having  fallen  for  four  or  live  days,  the  amount  lound 

^WeU^auTspring  waters  should  contain  but  a  trace,  certainly  not  over  .002  part.  But 
he  absence  of  ammonia,  though  mostly  coinciding  with  organic  purity,  cannot  be 
icc^nted  as  a  proof  without  corroborative  evidence.  In  the  wells  371  Vance  street 
lud  116  Front  street,  Memphis  (Analyses  225  and  228),  the  water,  although  very  impure, 
•ielded  less  than  .001  part.  Where  the  ammonia  is  over  .002  part  there  is  generally 
;ome  contamination,  the  origin  of  which  must  be  ascertained. 

SECTION  VI. 

ON  THE  ORGANIC  AMMONIA. 

The  water  in  the  retort  having  been  pronounced  free  from  ammonia,  the  stopper  and 
ras  flame  are  immediately  removed  and  the  reagents  introduced,  which  are  intended 
'o  break  up  the  organic  matter  and  liberate  its  nitrogen  in  the  form  ot  ammonia.  1  hese 
Consist  of  potassic  permanganate  and  caustic  potash.  In  the  decolorization  experi- 
ments sulphuric  acid  is  used  as  an  adjunct,  because  it  increases  the  efficiency  of  the 
perrnanfranate  and  clears  the  solution  for  the  observance  of  the  amount  of  color  de- 
Ttroved"  In  the  present  case,  however,  the  quantity  of  permanganate  decomposed  is 
j{  no  consequence,  provided  a  sufficiency  is  present  to  etfect  the  destruction  of  the 
organic  matter.  The  evolved  nitrogen  is  the  objective  point  in  the  experiment ;  and 
to  increase  the  efficiency  of  the  permanganate  and  aid  in  the  expulsion  of  the  newly- 
formed  ammonia  the  fixed  alkali  is  employed.  ^ 

The  ammonia  which  is  thus  generated  is  known  as  the  organic  or  albuminoid  am- 
monia in  contradistinction  to  the  free,  saline,  or  inorganic  ammonia  which  has  been 
removed  by  the  simple  distillation.  Albumen,  a  nitrogenous  organic  substance,  yields 
ammonia  under  this  treatment.  Other  organic  matters  which  are  similar  to  it  in  ele- 
mentary composition,  such  as  fibrin,  casein,  legumin,  &c.,  also  yield  ammonia.  These 
are  albuminoids.  ,  .     ,  .       ^  ,  m 

It  is  imperative,  of  course,  that  the  reagents  to  be  used  m  the  experiment  should  be 
absolutely  free  from  any  contaminating  ammonia.  The  directions  given  for  the  prep- 
aration of  the  alkaline  permanganate  solution  are  intended  to  ensure  this  purity.  Of 
the  distilled  water,  such  as  is  used  in  making  up  Nessler  samples,  boil  about  900  c.  c. 
in  a  glass  flask  until  it  has  lost  1.50  c.  c.  Dissolve  100  grms.  of  caustic  potash  and  4 
grms.  permanganate  in  600  c.  c.  of  the  boiled  water,  and  continue  the  ebullition  in  a 
porcelain  dish  until  li30  c.  c.  have  been  dissipated.  Make  the  solution  up  to  500  c.  c. 
with  boiled  water  and  preserve  for  use  in  a  glass-stoppered  bottle. 

A  small  glass  funnel  and  a  50  c.  c.  measure  are  set  apart  for  the  measurement  and 
introduction  of  this  solution.  The  charge  of  50  c.  c.  required  for  each  water  contains 
.4  grm.  of  permanganate  and  10  grms.  caustic  potash.  It  is  advisable,  after  having 
added  this  charge  to  the  contents  of  the  retort,  to  spirt  a  little  distilled  water  over  the 
funnel  in  order  to  carry  away  the  deeply  colored  drop  which  adheres  to  its  lower  end, 
as  in  the  removal  of  the  funnel  it  might  touch  the  mouth  of  the  retort  and  taint  the 
subsequent  distillate.  The  stopper  is  then  inserted  into  the  retort,  the  flame  reapphed, 
and  the  distillation  continued  as  before.  . 
i  The  8ec<md  distillate  of  50  c.  c.  is  examined  as  in  the  case  of  the  free  ammonia.  It 
'  it  contains  none,  the  experiment  is  at  an  end  and  the  ammonia  in  the  first  glass  is 
estimated.  If  it  contains  much,  the  first  glass  is  diluted  for  estimation,  and  the  dis- 
tillation is  continued  until  a  glassful  is  obtained  which  gives  no  reaction  with  the 
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Nessler  test.  Two  distillates  suffice  iu  dealing  with  pure  waters;  three  are  generally 
required,  and  occasionally  four. 

During  the  distillation  from  the  alkaline  permanganate  the  operator  is  sometimes 
annoyed  by  the  violent  bumping  of  the  liquid.  In  seven  of  the  samples  hereafter 
recorded  the  note-book  shows  this  to  have  been  worthy  of  special  mention.  But  even 
when  it  occurs  there  is  usually  no  difficulty  in  collecting  the  first  and  second  disti  llates. 
It  is  only  as  the  solution  becomes  concentrated  that  danger  of  breakage  threatens. 
The  stopper  may  be  thrown  suddenly  from  the  retort,  and  on  this  account  the  rotatioii 
already  suggested  should  be  given  to  the  apparatus.  Keeping  the  liquid  in  motiou 
appears  to  promote  a  more  equable  evolution  of  the  vapor.  The  cause  of  the  bumpin"- 
is  obscure.  In  three  of  the  seven  cases  the  waters  were  highly  charged  with  vege" 
table  impurity,  while  four  were  stored  rain-waters  which  were  by  no  means  impure. 

The  results  of  the  experiment  are  recorded  as  follows : 

Albuminoid  ammonia  1st,  .10 
2d,  .04 
3d,  .01 
4th,  .00 

5). 15 

.  030  parts. 

The  figures  here  given  are  those  of  the  New  Orleans  rain,  which  was  used  by  way  of 
illustration  in  the  case  of  the  free  ammonia. 

The  carbon  of  organic  matter  cannot  be  calculated  from  the  permanganate  decolor- 
izations,  nor  can  its  nitrogen  be  estimated  from  the  yield  of  albuminoid  ammonia;  but 
the  result  has  a  certain  relative  value  in  the  one  case  as  in  the  other.  The  deteompo- 
sition  which  takes  place  in  albumen  under  the  conditions  of  the  experiment  is  unvary- 
ing, and  the  quantity  of  ammonia  is  proportioned  to  that  of  the  destroyed  matter. 
The  whole  of  the  nitrogen  of  the  albumen  is  not  recovered  as  ammonia,  but  the  per- 
centage is  the  same  whether  in  dealing  with  stronger  or  weaker  solutions.  It  may  be 
that  the  caustic  potash  determines  the  combination  of  a  portion  of  the  released  nitro- 
gen with  oxygen  to  nitric  acid.  The  residue  in  the  retort  has  not  been  examined  for 
the  missing  nitrogen.  , 

It  is  probable  that  the  nitrogenous  organic  matters  in  natural  waters  are  not  various 
in  character.    They  are  necessarily  the  detritus  of  the  albuminoids  which  constitute 
the  organic  basis  of  life.    Microscopic  organisms  in  the  water  grow  and  multiply  by 
the  assimilation  of  this  pabulum.    Albuminoid  ammonia  which  is  thus  lost  from  li 
water  may  be  recovered  from  its  living  sediment.    Free  ammonia  which  disappears 
through  the  vital  action  of  microscopic  vegetation  may  be  recovered  as  organic  am- 
monia from  the  albuminoid  tissues  which  have  been  formed.    In  general  terms,  it  is! 
the  albunien  of  life  which  is  the  nitrogenous  organic  matter  of  natural  waters.    There - 
are  grounds,  therefore,  for  assuming  that  the  organic  impurities  of  different  waters 
may  be  comparable  through  the  medium  of  the  albuminoid  ammonia  which  can  be 
distilled  from  them.    It  is  certain  that  in  many  waters  the  nitrogenous  impurity  is; 
proportioned  to  the  organic  ammonia.    Swamp  water,  which  every  one  would  avoid  ast 
morbiferous,  has  a  high  figure  of  albuminoid  impurity;  and  this  figure  may  be  foun4j 
in  impure  cisterns  the  water  from  which  every  one  would  hesitate  to  drink.    In  ciSr 
terns  which  are  less  foul,  the  water  of  which  is  declined  by  sensitive  palates,  the  orgattipfr' 
ammonia  is  correspondingly  decreased.    Waters  which,  are  universally  accepted  a| ' 
wholesome  yield  but  small  quantities. 

But  for  the  fact  that  urea  may  not  evolve  ammonia  when  treated  with  the  alkaline 
permanganate  on  account  of  its  previous  transformation  into  an  ammoniacal  salt, 
might  indeed  be  said  that  the  unwholesomeness  of  a  water  is  directly  proportionec 
to  the  amount  of  its  albuminoids.  Deep  wells  may  be  polluted  by  urea  and  their  con] 
taminated  waters  may  show  as  organically  pure,  not  only  by  the  absence  of  albuminoid 
ammonia  but  also  by  their  failure  to  decolorize  the  permaganate,  as  m  Judge  Bond's 
well  and  that  of  the  Gait  House,  Brownsville  (Analyses  221  and  213).  These  cases^ 
while  preventing  the  albuminoid  figures  from  being  used  as  an  expression  of  whole- 
someness  or  pollution,  usually  present  no  difficulty  to  the  analyst.  Urea  ferments  so 
rapidly  into  carbonate  of  ammonia  by  taking  up  the  elements  of  water  that  where 
there  is  ureal  contamination  there  is  generally  an  excess  of  free  ammonia,  as  in  Analj  - 
f-is  No.  221,  or,  if  the  soil  filtration  removes  this,  imperfect  oxidation  remains  to  con- 
demn the  water,  as  in  Analysis  No.  213. 

Professor  Wanklyn  formulates  the  results  of  his  experience  thus: 

"  If  a  water  yield  0.00  parts  of  albuminoid  ammonia  per  million,  it  may  be  passed 
organically  pure,  despite  of  nmch  free  ammonia  aud  chlorides;  and  if  indeed  the  albu- 
minoid ammonia  amount  to  .02,  or  to  less  than  .05  parts  per  million,  the  Avater  belongs 
to  the  class  of  very  pure  water.  When  the  albuminoid  annnonia  amounts  to  .05,  then 
the  proportion  of  free  ammonia  becomes  an  element  iu  the  calculation  ;  and  I  should 
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le  inclined  to  resrard  witli  some  suspicion  a  water  yielding  a  considerable  quantity  of 
ree  ammonia  alouo-  ^^itli  more  than  .05  parts  of  albuminoid  ammonia  per  million. 

"Free  ammonia,^ however,  being  absent,  or  very  small,  a  water  should  ..ot  be  con- 
lemned  unless  the  albuminoid  ammonia  reaches  something  like  O.IG  part  per  million. 
Ubuuiinoid  ammonia  above  0.10  per  million  begins  to  be  a  very  suspicious  sign  ;  and 
»ver  0.15  it  ought  to  condemn  a  water  absolutely." 

It  will  be  observed  that  the  recognition  of  the  hygienic  signiticance  of  free  ammonia 
11  the  water  provides  for  the  detection  of  ureal  impurity.  Such  formulaj  should  be 
e<'-arded  only  as  a  generalization  of  the  experience  of  the  writer.  As  rules  lor  guidance 
hev  cannot  be  implicitly  followed,  else  would  such  samples  as  that  of  the  Gait  House 
veil  be  pronounced  organically  pure.  Each  water  must  be  thoroughly  investigated 
md  studied,  with  a  full  appreciation  of  the  meaning  of  the  various  experimental 
•esults,  instead  of  being  judged  by  the  result  of  this  one  process. 

In  well  and  spring  waters  and  'those  contained  in  underground  cisterns  the  object 
)f  the  investigation  is  not  a  determination  of  the  albuminoid  matter,  although  a  large 
igure  should  condemn  the  sample  on  account  of  diarrhoeal,  dysenteric,  or  febrile  possi- 
:)ilities.  It  is  the  discovery  of  a  leak  which  admits  of  surface  washings  either  directly 
jr  wirh  insufiQcient  filtration  through  the  soil.  If  such  is  found  to  exist  the  character 
)f  the  leakage  has  to  be  investigated.  Too  often  it  is  derived  from  neighboring  vaults, 
iewers,  cess-pools,  sinks,  or  a  soil  saturated  with  the  contaminati(»n  incident  to  long 
jontiuued  occupation  and  unsanitary  habits.  In  these  cases  the  water  is  dangerous 
rrespective  of  its  albuminoid  ammonia.  Typhoid  fever  and  cholera,  when  the  specilic 
poisons  are  within  the  drainage  area,  may  enter,  no  matter  how  small  the  leak,  and 
l>e  scattered  widely  with  the  water  supply.  The  water  may  be  wholesome  in  the 
mean  time,  but  there  is  a  possibility  of  danger,  and  sanitary  science  can  only  guard 
igaiust  disease  by  averting  its  possibilities.  Such  waters  should  therefore  be  con- 
lemned  because  of  the  leak— not  because  of  the  carbon  or  nitrogen  which  they  contain, 
he  permanganate  which  they  decolorize,  or  the  albuminoid  ammonia  which  can  be 
listilled  from  them.  These "^are  only  parts  of  the  evidence  by  which  the  leak  is 
3Stablished. 

Nevertheless,  when  Professor  Wanklyn's  limit  of  .015  part  per  100,000  is  reached  in 
i  well-water,  that  fact  alone  may  be  considered  sufficient  to  condemn  it,  as  it  seems 
to  atfoid  proof  of  inadequate  filtration  and  liability  to  specific  contamination.  'When 
rhe  spread  of  typhoid  fever  has  so  followed  the  distribution  of  water  Irom  a  given 
source  as  to  leave  no  doubt  that  the  supply  Avas  connected  with  the  propagation  of 
the  disease,  albuminoid  ammonia  has  usually  been  found  in  excess. 

But  when  the  subject  of  water  supply  is  extended  to  embrace,  in  addition  to  wells, 
stored  rain-water  and  surface  collections,  such  as  pond,  lake,  and  river  waters,  a  rigid 
adherence  to  a  condemnation  figure  of  .015  would  exclude  from  use  many  waters  which 
:;annot  be  considered  otherwise  than  wholesome.  River  samples  collected  in  the  West- 
em  Territories  where  sewage  contamination  was  imx)ossible  gave  in  no  case  less  than 
.014  part.  Rain-water  fresh  from  the  clouds  has  seldom  less  than  .010  part  and  may 
contain  as  much  as  .046  part.  (Fort  Preble,  Portland,  Me.,  May  1,  1879.)  As  typhoid 
poison  is  improbable  in  such  waters,  the  aibumiiuoid  ammonia  ceases  to  indicate  the 
possibility  of  its  occurrence.  With  large  albuminoid  figures  in  the  water  of  the  raised 
tanks  of  New  Orleans  there  is  a  perfect  immunity  from  typhoid  fever.  Specific  poison 
being  excluded,  it  would  seem  as  if  the  evil  efiects  of  nitrogenous  organic  matters  in 
water  might  be  ascertained  and  their  limit  of  wholesonieness  be  defined.  This  limit 
certainly  cannot  be  far  above  .020  parts,  because  with  more  than  this  amount  warm 
iweather  will  develop  a  taint  in  the  water  which  is  appreciable  by  the  senses. 

But  although  the  poisons  of  typhoid  and  possibly  cholera  are  unlikely  to  be  present 
in  rain  snpjdies,  there  appears  warrant  for  believing  that  remittent  fevers  and  dysen- 
tery may  be  developed  by  albuminoid  or  other  matters  contained  in  them.  Practitioners 
in  the  south  are  confirmed  in  their  belief  of  the  water  origin  of  many  remittents  occur- 
ring under  conditions  where  exposure  to  malaria  appears  to  be  excluded.  In  four  such 
cases  si)ecially  investigated  (Analyses  45,  46,  97,  and  124)  during  the  past  autumn  the 
yield  of  albuminoid  ammonia  from  the  water  supply  was  large.  In  non-malarious 
mountain  regions  remittent  fever  occurs  at  all  times  and  seasons  which  correspond 
with  excess  of  impurity  in  the  water.  The  albuminoids  may  not  cause  it  auy  more  than 
in  well-water  they  cause  typhoid.  They  ace;  mpany  its  cause,  and  when  the  resaltant 
ammonia  is  in  i  xccss  of  MzO  part,  they  may  be  viewed  as  a  danger-signal  indicating 
the  increa.sed  probability  of  the  presence  of  malarial  poison.  The  febrile  cause  may 
be  present  in  waters  v»  h  ich  yield  less  than  this,  but  there  is  a  greater  likelihood  of  the 
l)resencepf  a  specilic  iin])uiiry  when  the  general  impvirity  is  great  than  when  it  is 
small.  For  these  reasons  it  would  appear  advisable  that  the  albuminoid  ammonia  in 
waters  which  are  not  exposed  to  sewage  contamination  should  not  be  in  excess  of  .020 
part. 

In  discussing  this  subject  heretofore,  the  writer  has  held  the  view  that  the  nitrogen- 
ous matter  in  such  waters  was  of  vegetable  origin.  The  history  of  the  water  which 
was  closely  investigated  in  many  instances  supports  the  opinion.    There  were  no  nir 
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trites  present,  but  their  absence  did  not  prove  a  vegetable  origin,  as  observations  made 
in  the  course  of  the  analyses  indicated  that  the  oxidation  of  nitrogen  dei>ended  less  on 
the  origin  of  the  albuminoids  than  on  the  conditions  to  which  they  were  exposed,  of 
which  filtration  through  or  prolonged  contact  with  the  soil  appeared  to  be  one.  But 
the  absence  of  chlorine  was  suggestive  ot  a  vegetable  derivation. 

Vegetable  matter  was  observed  by  Wanklyn  to  give  up  its  nitrogen  as  ammonia 
slowly.  In  examining  laboratory  notes  on  this  point,  it  was  found  that  in  many 
cases  where  the  organic  matter  was  assuredly  of  a  vegetable  character,  the  albumi- 
noid ammonia  diminished  by  one-half  in  successive  distillates  of  50  c.  c.  Thus  water 
from  the  swamps  near  New  Orleans  distilled  .24,  .12,  .06,  .03.  The  process  was 
carried  no  further,  as  the  object  in  view  at  the  time  was  not  a  demonstration  of  the 
manner  of  evolution,  but  a  determiuation  of  the  total  as  bearing  on  quality.  Wolf 
River  water,  (Analysis  249),  in  which  the  possibility  of  animal  matter  is  excluded  by 
the  surroundings  of- the  water-course,  yielded  its  organic  ammonia  in  successive  quan- 
tities of  .10,  .05,  .025,  .01.  The  deep  well  (Analysis  194)  gave  it  up  as  follows:  .  iO,  .09, 
.04.  This  was  one  of  the  cases  where  it  was  considered  injudicious  to  proceed  further 
on  account  of  violent  bumping.  On  the  other  hand,  waters  which  were  assuredly 
contaminated  by  animal  albuminoids,  although  vegetable  matter  might  also  be  pres- 
ent, gave  up  the  formed  ammonia  much  more  rapidly,  each  distillate  containing  only 
one-third,  one-fourth,  or  even  one-fifth  of  that  found  in  its  predecessor.  The  rapidity 
with  which  the  process  was  conducted  had  no  influence  upon  the  proportion  of  ammo- 
nia in  the  distillates,  provided  no  loss  occurred  from  inefficient  condensation.  Many 
of  these  showed  by  their  slight  decolorizing  action  on  the  permanganate  that  the  ratio 
of  carbon  must  of  necessity  be  small.  At  first  it  was  supposetl  that  the  carbonaceous- 
matter  naturally  assoc  ated  with  vegetable  albuminoids,  or  accidentally  present  along 
with  animal  matters,  might  interfere  with  the  action  causing  the  evolution  to  take  ; 
place  slowly,  but  several  cases  occurred  (as  in  Analyses  94,  231,  and  234)  where  with 
much  carbonaceous  matter  the  evolution  was  comparatively  rapid.  A  dilference  in 
the  character  of  the  albuminoids  appeared  to  be  shown  by  the  manner  of  evolution;  : 
and  it  might  have  been  concluded  that  this  difference  consisted  in  their  animal  or 
vegetable  nature  but  for  the  fact  that  the  nitrogenous  matters  in  rain  yielded  ammo- 
nia lapidly  and  would  thus  require  to  be  set  down  as  mainly  of  animal  derivation. 
Rain-water  at  Memphis,  December  3,  1879,  gave  uj)  its  organic  ammonia  in  successive 
quantities  of  .035,  .008;  at  New  Orleans,  March  3,  1880,  in  quantities  of  .10,  .04,  .01, 
and,  in  a  second  sample,  .07,  .025,  .01.  Souie  experiments  were,  therefore,  instituted 
to  clear  up  this  point.  Albumen  from  blood,  and  crude  gluten  from  flour,  Avere  dried 
and  dis>olved  in  an  alkaline  solution.  The  vegetable  matters  extracted  by  Avater 
from  sawdust,  and  those  in  a  watery  extract  of  fresh  \eaves  (sonvhns  oleraceus)  were 
also  tested.  The  albumen  solution,  when  Iresh,  yielded  the  organic  ammonia  more 
slowly  than  the  animal  matters  of  water  and  rather  more  rapidly  than  was  conceived 
to  be  characteristic  of  vegetable  albuminoids,  the  first  three  distillations  yielding  .220, 
.095,  .050;  but  after  having  been  exposed  to  the  air  for  ten  days  so  that  putrefactive 
changes  might  be  in  progress  the  distillations  were  .30,  .09,  .05.  'J'he  gluten  when 
Iresh  distilled  slowly,  .26,  .15,  .8,  in  the  first  ihree  distillates;  at  the  end  of  eight 
days,  .30,  .15,  .8.  The  sawdust  infusion  gave  .030,  .015,  .005.  The  fresh  leaves  yielded 
.14,  .047,  .015,  and,  when  the  infusion  had  been  exposed  for  ten  days  to  putrefactive 
agencies,  the  evolution  was  little  altered,  .15,  .05,  .025.  It  was  thus  seen  that  while 
the  gluten  and  the  small  quantity  of  albuminoids  extracted  from  sawdust  distilled 
slowly,  the  animal  albumen  was  not  characterized  by  the  rapidity  of  its  destruction. 
On  the  other  hand,  the  fresh  juices  of  the  plant  distilled  rajiidly,  and  the  rate  was 
not  materially  altered  by  putrefactive  changes,  while  these  changes  increa  ed  the 
rapidity  of  evolution  in  the  solutions  of  albumen  and  gluten.  From  these  experiments 
it  was  conceived  that  the  animal  or  vegetable  nature  of  the  albuminoids  has  little  to 
do  with  the  manner  of  the  ammoniacal  evolution;  that  the  tendency  in  the  albumi- 
noids to  change,  whether  progressive,  as  in  the  young  and  growing  leaves,  or  retrogres- 
sive, as  in  the  decaying  solutions,  accounts  for  difierences  in  the  manner  in  which  the 
ammonia  distils. 

Rain-water  as  it  falls  from  the  clouds  varies  in  the  amount  of  its  albuminoids. 
That  which  falls  after  a  long  dry  season  is  usually  very  impure;  such  was  the  rain 
instanced  above  as  having  fallen  at  Fort  Preble.    Ou  the  other  hand,  if  collected  fit 
the  end  of  a  shower  of  many  hours'  duration,  the  water  may  yield  only  .010  or  .Ol'i 
part.    The  organic  ammonia  of  cistern  water  might  thereiore  be  exjiected  to  be  fre- 
quently beyond  the  assumed  limit  of  wholesomeness.    But  the  albuminoids  disappear 
from  properly  stored  waters,  as  does  the  free  ammonia,  and  probably  from  analogous 
causes.    Cool,  dark,  clean,  and  wel  Iventilated  cisterns  will  furnish  a  supply  which  i 
yields  only  .003  part,  although  a  highly  charged  rain  may  have  entered  there  only  a  few  I 
days  before.    Any  increase  in  the  amount  lound  is  dependent  either  on  foul  accumu-  ' 
lations  in  the  cistern  or  on  leakage.    If  from  the  latter  cause  the  possibility  of  typhoid 
or  other  specific  disease  is  as  great  as  in  the  case  of  wells,  but  if  assuredly  from  the 
former  as  much  as  .020  part  is  allowable,  although  by  no  meaua  desirable. 
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The  purification  whicli  takes  place  in  raised  tanks  is        *lj°7"g^- J^'j,"„t»"h 

t  w  ihonTSbidthis  maybelarselyiu  Mostof  themcreaseisremovedby 

recUmentaTilin^  tTe  mi^^^^^^^^^  carrying  down  with  tliem  suspended  nitrogenous 

''^'^ntiH  Vat^is  in  excessT  0^^  ^vater  should  be  condemned.  This  opinion  is 
2si?allvlust^^^^^^^  of  oxygen  required,  by  the  blackening  on  ig- 

•Hnr^^nnrliwhe  iLs  of  wei-ht.  Where  the  organic  ammonia  is  m  small  quantity, 
nition  and  '^.^J^^^.f^^  Thf  water  is  wholesome  unless  indications  of  the  presence 
rur™mlifesl^'^^^^^^^^^  .005  and  .020  Ihe  -cent  history  of 

the  water  must  be  known  in  order  that  a  correct  hygienic  value  may  be  attached  to 
its  quantity.  SECTIONVII. 


ON  THE  NITROUS  ACID. 


Albuminoids  under  certain  conditions  which  are  found  in  "ature  give  oxygen  co'"" 

and  exno^ed  ?o  the  atmosphL  and  a  suitable  temperature,  nitrogenons  organic  ma^- 
Lr  retroSmdes  to  inorganic  forms,  a  free  development  of  carbonate  of  .^^^^^^^^^^^^f  f" 
riolizin^  itrdestructioS.  The  caibou  of  the  organic  matter  uniting  with  oxygen  to 
?htSalLnoYanacM 

with  hvdroo-en  But  if  the  decomposing  matter  is  m  contact  with  a  hxea  amaii, 
^tro.^en  acids  Mrel^^^^^  combine'with  it.    When  the  putrefactive  process  is 

r-  p'direSed  by  a  conjunction  of  favorable  conditions  in  a  neutral  mass  the  am- 
Sacal  result  to  be  expected.  b..t  where  it  takes  place  slow  y,  nitrous  acid  may  be 
foZed  the  a?l^alinm^^^^^  amnonia  first  produced  disposing  the  residuum  ot  nitrogen 
toTn  a^id  uni^^^^^^^  changes  certain  low  organisms  act  an  importiint  part  by 

means  ot  theirvitaim^  Schlo^sfng,  Muntz,  and  Warrington  have  recently  made  it 
probable  t'^^^^^^^^  of  nitTogen  may  have  t<>  be  viewed  as  a  chemico-vital 

Result  of  the  action  of  a  special  organism  or  nitric  ferment  ,   .  , 

It  is  doubtful  if  animal  albuminoids  are  more  prone  to  yield  ^^^tr  f  ^  m  ^hei^  f 
nosition  than  those  of  vegetable  derivation,  although  this  is  often  stated  as  a  ctiar 
SSSc  cUfference  b^  Pure  Vegetable  extracts  when  putrefying  will 

furnish  a  Wr  of  nitrites  on  the  surface  of  their  mass.    Nitrous  acid,  however,  is  more 
cZmonVfound  in^w^^^^^^  which  has  percolated  through  the  soil  than  m  rain- water 
andTs  the  animal  waste  in  long  occupied  sites  i.s  a  frequent  ^^P^^i^y  m  ^^^^^ 
nitrites  have  been  referred  to  the  oxidation  of  animal  nitrogen.    Nitrites  ^ud  nitrates 
aJe  also  comm^^^^  But  niliites  are  foundm  samples  which  have 

not  fi  tereTrrough^he  soil,  and  which  could  not  have  been  conta— soil 
pollution  as  in  the  water  of  the  Gayoso  Hotel  cistern,  Memphis  (Analysis  100) 
^  The  probability  appears  to  be  that  albuminoids,  whether  animal  or  vegetable,  are 
prl^e  tTni?rou7anrnitric  formation  when  the  favorable  ^^^di^io^s  are  pr^^^^^^^^^ 
Filtration  throu^rb  the  soil,  by  introducing  the  special  ferment  ot  nitrification,  by 
mod'fY^"  throxygen  supplV,  charging  the  water  with  alkaline  carbonates,  or  ofiering 
^^^e  carbonate  to^contactVith  the^decomposing  ^^f^ers  contributes  n.ore  or  les^^^^ 
these  conditions:  and  to  such  circumstances,  rather  than  to  peculiarity  mthe  albumi- 
noids the  n?rouspro(luction  may  be  attributed.  The  nitrites  ot  the  Gayoso  and  a 
few  other  cisterns  may  be  due  to  the  lime  lining  of  the  underground  reservoirs.  No 
nirrites  were  found  even  in  the  foulest  waters  stored  in  cypress- wood  cisterns  ;  i.  c, 
non™  found  e^^^^  in  waters  which  had  come  in  contact  with  the  soil  or  withlime 

'^Niirites  and  nitrates  (excepting  those  formed  from  elementary  ^^itTogei^^^  water 
are  thus,  like  ammouia,  the  harmless  remains  of  P»'«^\«"«^y  «^g^"^^,*^  ^.'"^^^^f  ^^^^^^ 
water  which  contains  any  of -them  must  have  been  at  one  tune  P«lJ^^tf^;^jf 
nous  matter  The  nitric  acid  and  ammonia  in  rain  result,  m  part  at  least,  Iroin  tbe 
Secompc^itlon  of  the  organic  dust  of  the  atmosphere.  The  same  -^-S^  .^^^iiih 
in  ten-estrial  waters  are  derived  from  the  breaking  up  ot  the  o^S^.f;^^/^^"!,'^.^^;^^^ 
were  precipitated  with  them,  and  of  those  with  which  they  have  been  contaminated 

TlTu-t^fy'of'  X^ri'oducts  in  a  water  is  of  importance  as  inclicating  the  quan- 
tity of  matter  in  which  they  originated;  but  a  point  of  even  greater  interest  to  be  de- 
clined is  the  proximity  of  the  undecomposed  matters  to  the  ^^^^^^ J^^f^.^^jf-^ 
near  the  water  may  at  aiiy  time  become  noxious  from  the  influx  of  unoxidized  albumi- 
notl;,  and  Certain  of  typhoid  have  shown  that  there  is  <l.^^ff„5^«X?inl  a 

poisons  which  may  be  of  a  less  oxidizable  character;  germs,  for  instance,  ottering  a 
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vital  resistance  to  decomposing  infiaences.  Distance  lessens  the  danger.  The  nitro 
gen  conipounds  themselves  aid  in  the  solution  of  this  question.  Ammonia,  as  alreadv 
shown,  IS  uniformly  present  when  the  decomposition  is  in  progress,  and  as  it  is  at  tho 
same  time  exceedingly  evanescent,  its  presence  is  significant  ol'  dangerous  proximity 
Nitrous  acid  implies  the  same  danger,  as  it  is  a  direct  product  of  the  deco!nposifio,r 
but  as  It  IS  less  prone  to  dissipation,  it  may  in  some  cases  have  come  from  a  irreate^ 
distance  than  the  ammoniacal  contamination.  Nitric  acid,  on  the  contrary,  indicates 
a  certain  degree  of  remoteness.  It  is  a  higher  oxide  and  more  stable  compound  than 
the  nitroi  s  acid  ;  its  organic  origin  is  therefore  more  remote.  Nitrates  in  a  water  may 
have  been  of  geologic  derivation,  organic  once,  but  at  a  time  so  distant  that  they  liave 
no  bearing  on  the  quality  of  the  water  other  than  by  augmenting  the  amount  of  the 
inorganic  solids.  In  deep  well  waters  the  nitrogen  of  nitrates  may  be  as  thorou-hlv 
dissociated  from  its  previous  organic  combinations  and  connections  as  is  the  chim  ine 
of  the  sodium  salt  in  sea  water;  but  in  surface  waters,  among  Avhich  are  classed  the 
more  or  less  impure  ground  waters,  it  assumes  an  importance  in  connection  with  the 


organic  contamination.  If  nitrites  coexist,  tho  nitrates  mny  indeed  be  viewed  as  adding 
to  their  quantity  and  increasing  the  suspicion  with  which  the  water  is  to  be  regarded 

Mtrous  acid  m  a  water  is  easily  defected  by  means  of  iodized  starch.  As  t'lie  test 
solution  does  not  keep,  a  small  quantify  must  be  prepared  in  a  beaker  at  the  time  of 
the  experiment.  Break  np  a  few  decigrams  of  starch  in  a  little  distilled  water  bv 
means  of  a  glass  rod.  Add  25  or  c.  c.  of  boiling  water  and  insert  the  beaker  in  the 
water  bath  for  a  minute  or  two.  Dissolve  a  small  fragment  of  potassic  iodide  in  the 
liquid,  and,  when  cold,  it  is  ready  for  use. 

Fill  a  Jarge  test  tube  with  the  water  to  be  examined  and  a  similar  one  with  distilled 
water.  If  the  color  of  the  sample  has  not  been  noted  up  to  this  time  it  may  be  cou- 
veniently  observed  now  and  compared  with  that  of  the  pure  water  in  the  other  tube. 
Add  a  little  of  the  iodized  starch  liquor  to  each,  and  then  two  or  three  drops  of  di- 
luted sulphuric  acid.  The  distilled  water  is  imaflected  by  the  addition  of  the  acid  The 
other,  If  It  contains  nitrites,  immediately  develops  a  solid  blue  color.  If  a  trace  only 
is  present  a  faint  blue  streak  may  be  seen  as  the  acid  penetrates  the  volume  of  the 
liquid  or  without  this  the  sample  may  darken  somewhat  in  its  complexion.  In  these 
cases  the  presence  of  nitrous  acid  should  be  recorded,  but  it  is  needless  to  attempt  its 
estimation,  fhe  qualitative  test  is  so  delicate  that  a  quantitative  experiment  is  oulv 
necessary  when  a  definite  blue  color  is  produced. 

_  The  estimation  is^  best  effected,  as  suggested  by  Professor  De  Chaumont,  by  destrov- 
ing  the  nitrous  acid  and  determining  th(i  loss  of  deoxidizing  power  which  correspcmds 
with  Its  destruction.  A  previous  experiment  (Section  IV)  has  determined  the  quan- 
tity of  permanganate  decolorized  by  the  oxidizable  matters  (nitrites  included)  which 
are  continued  in  the  sample.  Nitrites  are  destroyed  by  boiling  for  twenty  minutes 
with  sulphuric  acid ;  200  c.  c.  of  the  water  are  therefore  treated  with  10  c^  c.  of  the 
diluted  acid  and  boiled.  Loss  by  evaporation  is  made  np  by  distilled  water,  and  the 
^UO  c.  c.  are  acted  on  by  permanganate  at  the  boiling  temperature  and  then  treated 
with  oxalic  acid  and  permanganate  again,  as  already  described.  The  result  gives  the 
number  of  cubic  centimeters  of  permanganate  solution  decolorized  by  the  organic 
matter  alone,  and  this  deducted  from  the  number  used  in  the  previous  experiment 'dves 
the  quantity  which  was  decomposed  by  the  nitrites.  The  volume  of  decolorized  solu- 
tion thus  found  IS  multiplied  into  its  oxygen  value,  and  from  this  the  nitrous  acid  is 
calculated.  Iwo  atoms  of  oxygen  are  required  to  oxidize  one  molecule  of  nitrous 
acia;  hence,  32  parts  by  weight  of  oxygen  are  equivalent  to  76  parts  of  anhydrous 
acid  or  1  part  to  2.375  parts.  By  multiplying  the  oxygen  value  of  the  permanganate 
used  in  the  experiment  by  this  number  the  quantity  of  nitrous  acid  is  expressed. 
1  luis,  If  6  c  c.  were  decolorized  originally  and  only  3  c.  c.  after  the  boiling  which 
eliminates  the  nitrites,  the  entry  would  be  as  follows: 

6  c.  c.  permanganate  destroyed  by  all  oxidizable  matters. 
3  c.  c.  p^manganate  destroyed  by  organic  matter  alone. 

3  c.  c.  permanganate  destroyed  by  nitrous  acid. 
.  0976  mgrm.  oxygen  value  of  1  c.  c. 


.  2928  mgrm.  oxygen  used  by  nitrous  acid  in  200  c.  c. 
2.  375  factor  to  convert  oxygen  into  anhydrous  acid. 


14640 
20496 
8784 
5856 


2).  C954000  nitrous  anhydride  in  200  o.  c.  sample. 
.  3477      nitrous  acid  per  100,000. 
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It  may  be  tliat  some  of  the  organic  matter  is  destroyed  in  certain  cases  by  the  boil- 
iuo  which  is  intended  to  act  only  on  the  nitrites.  To  test  this  point  several  waters 
which  were  free  from  nitrons  acid  were  treated  as  if  it  were  present,  but  no  loss  ot 
deoxidizing^  power  was  entailed  upon  them.  This  was  suggested  by  the  analysis  of  a 
Memphis  spring  water  (Analysis  244)  which  yielded  by  the  permanganate  process 
6li"-hrlv  more  nitrous  acid  thaii  was  consistent  with  the  subsequent  nitric  acid  deter- 
mination.   The  experimental  error,  however,  is  believed  to  have  occurred  m  the  latter 

^^Outh^ other  hand,  the  Beale  street  cistern  water  (Analysis  140)  required  so  large  a 
ouantitv  of  permano-anate  solution  to  oxidize  its  organic  matter,  that  the  persistence 
of  nitrites  seemed  probable,  notwithstanding  the  twentv  minutes  ebullition.  A  por- 
tion of  this  sample  was  therefore  boiled  for  one  hour  before  assuming  that  the  destruc- 
tion of  its  nitrites  was  completed,  but  the  results  agreed,  showing  not  only  that  the 
shorter  period  sufficed  to  remove  the  nitrous  acid  but  that  the  lorty  minutes  extra 
boiliD"-  had  exercised  no  decomposing  influence  on  the  organic  matters. 

This  method  of  estimating  the  nitrites  is  a  very  convenient  one  for  the  water  ana- 
lyst, as  it  requires  no  extra  apparatus  or  reagents,  and  may  in  fact  be  regarded  as  a 
part  of  the  test  by  permanganate.  ,     i^-,  • 

In  the  rain  samples  drawn  from  wooden  tanks  no  nitrites  were  found,  although  in 
some  much  nitrogenous  matter  was  present.  The  water  No.  46  contained  nearly  as 
much  albuminoid  matters  as  the  swamp  water  (Analysis  266).  Nor  were  there  any 
detected  in  the  running  streams.  In  the  underground  cisterns,  however,  traces  were 
discovered,  not  only  in  those  which  admitted  soil  impurity  by  leakage,  but  m  some, 
as  Winfrey's,  Jackson,  Miss.,  and  Gayoso  Hotel,  Memphis  (Analyses  92  and  100),  where 
the  impurity  was  solely  derived  from  the  roof.  They  are  found  also  m  the  well  waters 
and  in  the  springs.  •        -  ^i 

As  may  be  supposed  from  their  derivation  nitrites  usually  occur  m  waters  the 
probable  unwholesomeness  of  which  is  demonstrated  by  other  evidence,  but  occasionally 
traces  mav  be  present,  as  in  the  well  at  Elliott,  Miss.  (Analysis  205),  and  others,  m 
what  must  be  considered  a  very  fair  drinking  water.  Here,  as  in  the  sound  lime-hned 
cisterns  instanced  above,  favorable  conditions  may  have  determined  the  formation  ot 
a  trace  of  nitrous  acid  from  the  organic  matter  present  in  the  water  as  it  existed  in 
the  reservoir,  and  not  from  neighboring  stores  of  decomposing  substances. 


SECTION  VIII. 


ON  THE  NITRIC  ACID. 

Nitric  acid  is  found  in  minute  quantities  in  the  rainfall,  and  it  is,  therefore,  liable 
to  be  encountered  in  similar  traces  in  all  water  supplies,  as  they  are  derived  more  or 
less  directly  from  this  source.  .  , 

The  presence  of  nitrous  acid  in  quantities  too  small  for  estimation  is  a  matter  ot 
importance  in  water  analysis,  as  they  indicate  changes  which  are,  or  have  recently 
been,  in  progress.  A  delicate  qualitative  test  like  the  iodized  starch  is,  therefore,  of 
great  value."  But  with  regard  to  nitrates,  their  more  remote  relationship  to  organic 
matter  fre(iuently  divests  their  presence  of  any  sinister  meaning,  while  traces  are 
deprived  of  importance  by  reason  of  their  universality.  Hence  a  test  which  is  sensi- 
tive to  the  presence  of  such  traces  is  undesirable,  unless  complemented  by  a  quantita- 
tive process  which  will  indicate  correspondingly  minute  variations  in  the  amount. 
Efforts  have  been  made  in  this  direction,  but  uusnccessfully.  Brucine  yields  a  rose- 
colored  solution  in  the  presence  of  the  smallest  trace  of  nitric  acid,  and  the  depth  of 
coh)r  has  been  suggested  as  a  means  for  accurately  estimating  the  otherwise  inappre- 
ciable quantities.  But  it  is  extremely  difficult  to  obtain  even  a  distilled  water,  which 
•will  not  give  the  color  by  this  test. 

In  the  absence  of  a  quantitative  process  which  will  deal  accurately  and  readily 
with  tenths  and  hundredths  of  a  milligjaui,  the  most  valuable  qualitative  test  is 
necessarily  one  which  will  take  no  notice  of  the  traces  of  nitric  acid  which  may  be 
said  to  be  normal  to  potable  waters,  but  which  will  indicate  their  presence  when  in 
excess  of  that  normal.  A  test  which  practically  fullills  these  requirements  is  found 
in  Sprengel's  solution,  which  consists  of  one  part  of  carbolic  acid  dissolved  m  tour 
parts  of  sulphuric  acid,  and  subs  queiitly  diluted  with  two  parts  of  water.  It  forms 
a  faintlv-red  solution  when  seen  in  mass,  but  is  almost  colorless  when  dropped  on  a 
white  i)orcelain  surface.  As  generally  used  by  the  writer,  50  c.  c.  of  the  water  sample 
are  evaporated  on  the  water  bath  in  a  porcelain  capsule.  When  dry  and  cold, 
three  or  four  drops  of  the  test  solution  are  added  and  trailed  over  the  water-residue 
by  tilting  the  capsule.  If  nitrates  are  present  in  quantity  a  dark  blood-red  or 
purplish-red  color  is  developed  on  the  trail  of  the  test  drops.  If  traces  only  are 
present,  the  color  is  fainter,  «o  faint  that  it  may  be  impossible  to  say  whether  the 
original  color  has  been  deepened  or  not.  In  some  cases,  also,  the  darkening  produced 
by  the  sulphuric  acid  on  organic  matter  obscures  the  reaction.    But  in  spite  of  these 
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objections,  tlie  test  is  useful.  If  it  distinctly  testifies  to  the  presence  of  nitrates,  tlie 
operator  can  immediately  proceed  to  the  quantitative  estimation.  If  it  gives  no 
sign  of  their  i)resence,  or  leaves  the  matter  doubtful,  the  quantitative  test  ma,y  be 
resorted  to  should  the  character  of  the  water  appear  to  require  this  investigation. 
Where  there  is  a  large  loss  on  ignition  which  has  not  been  satisfactorily  accounted 
ior,  where  nitrites  are  present,  although  in  traces  only,  or  where  cistern  waters  show 
signs  of  leakage,  the  quantity  of  nitrates  should  be  determined,  although  Sprengel's  * 
drops  may  be  indefinite  in  their  testimony. 

The  significance  of  the  indications  of  this  test  will  be  understood  by  a  reference  to 
the  following  experiments.  The  nitric  acid  was  added  to  the  water  in  the  form  of 
potassic  nitrate.  The  water  was  evaporated,  and  the  residue  treated  as  in  dealing 
with  ordinary  water  samples. 

r  05 


Milligrams  anhydrous  acid  in  50  c.  c.  water 


No  reaction. 
Trace  doubtful. 
Trace  certain. 

Nitric  acid  present. 


It  will  be  observed  that  cases  where  the  result  is  doubtful  contain  from  .2  to  .4  parts 
per  100,000.  A  larger  quantity  of  water  might  be  evaporated  for  the  application  of 
Sprengel's  test,  by  which  the  number  of  doubtful  issues  would  be  lessened.  With  a 
residue  representing  200  c.  c.  of  water,  .05  to  .10  part  per  100,000  would  limit  the  un- 
certain cases,  while  .15  part  would  give  a  decided  affirmative.  But  in  samples  where 
it  seems  desirable  to  have  the  question  settled  with  certainty,  a  quantitative  experi- 
ment is  necessary  if  the  trace  is  verified.  The  increased  quantity  of  the  water  when 
concentrated  by  evaporation  is  therefore  better  utilized  by  a  method  of  treatment 
which  determines  not  only  the  presence  but  the  amount. 

There  are  several  processes  by  wbich  nitric  acid  in  a  water  residue  may  be  estimated 
with  approximative  accuracy,  but  undoubtedly  the  most  trustworthy  are  those  which 
determine  the  acid  from  the  volume  of  nitric  oxide  produced  by  its  deoxidation.  In 
Franklaud  and  Armstrong's  method  the  reduction  is  efi:ected  by  mercury  and  strong 
sulphuric  acid.  The  Tvater  sample,  concentrated  to  a  few  cubic  centimeters,  is  intrn- 
duced  into  a  glass  tube  over  mercury.  No  air  must  be  permitted  to  enter  along  with 
the  liquid.  The  rinsings  of  the  evaporating  dish  and  the  sulphuric  acid  are  then  added. 
If  carbonic  acid  is  liberated  it  must  be  removed.  The  lower  end  of  the  tube  is  closed 
by  the  thumb,  and  the  contents  are  shaken,  taking  care  that  the  lower  stratum  of 
mercury  remains  unbroken.  In  a  few  minutes  the  nitric  oxide  is  disengaged,  and  may 
be  measured,  after  noting  the  temperature  and  barometric  pressure  for  the  necessary 
corrections  in  its  volume.  For  facilitating  the  introduction  of  the  liquids  the  tube  is 
furnished  with  a  small  cup  and  tap  at  its  upper  extremity. 

In  Tiemann's  modification  of  Schultze's  process,  which  was  adopted  in  the  analyses 
herein  recorded,  and  which  will  therefore  be  given  in  detail,  the  reduction  is  accom- 
plished by  ferrous  chloride  in  the  presence  of  hydrochloric  acid.  The  nitric  oxide  is 
collected  over  a  solution  of  sodic  hydrate,  strength  10  per  cent.  The  ferrous  chloride 
is  prepared  by  setting  iron  filings  aside  to  dissolve  in  hydrochloric  acid. 

The  apparatus  required  consists  of  a  glass  flask,  having  a  capacity  of  120  to  150  c.  c. 
It  must  be  clamped  by  its  neck  at  such  a  height  above  the  work  table  as  will  bring 
it  within  proper  reach  of  the  Bunsen  flame.  Its  tightly-fitting  rubber  cork  is  perfo- 
rated, for  the  passage  of  two  tubes,  4  or  5  m.  m.  in  diameter,  -which  serve,  one  for  the 
admission  of  the  reagents,  and  the  other  for  the  exit  of  the  nitric  oxide. 

The  entrance  tube  projects  through  the  cork  into  the  flask  for  about  2  c.  m.,  and  is 
drawn  to  a  small  orifice  at  its  internal  extremity.  Above  the  cork  it  is  curved  out- 
wards and  downwards  for  about  10  c.  m.,  and  is  connected  by  a  short  rubber  tube 
with  a  glass  continuation  10  or  12  c.  m.  long.  The  outer  extremity  of  this  entrance 
tube  is  X3arried  clear  of  the  body  of  the  flask  by  the  curve  in  its  upper  part,  and  it 
hangs  free  somewhat  below  the  level  of  the  bottom  of  the  flask. 

The  exit  tube  at  its  inner  end  does  not  project  into  the  flask,  but  is  cut  off  flush 
with  the  lower  face  of  the  cork.  Above  the  cork  the  tube  curves  outwards  and  down- 
wards on  the  opposite  side  of  the  flask  from  the  other,  and  is  connected  by  a  short 
rubber  tube  with  a  glass  continuation  long  enough  to  enable  its  free  end  to  reach  the 
table  in  the  downward  and  outward  direction,  and  to  rest  freely  thereon.  A  slight 
upward  curve  is  given  to  this  extremity,  that  a  stream  of  gas  issuing  from  it  may  be 
delivered  into  a  graduated  tube  inverted  over  it. 

The  rubber  fittings  must  be  perfectly  air-tight,  and  a  strong  and  reliable  clip  or  pinch 
cock  must  be  provided  for  the  rubber  portion  of  each  of  the  tubes. 

The  receiver  is  a  tube  about  30  c.  m.  long  and  1.2  c.  m,  in  diameter,  closed  at  one  end. 
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,3  .^aduated  to  tent W  ^^^^^  '^t^^f^:^:^^ 
SarreUd^^^^^^  eintst  in  tf  e  dish  or  be  inserted  into  the  open 

B.outb  of  the  g-"^^^^^^  within  reach. 

be  used,    ^yith  the  ^^^X.Z  thelo^^^^^  ^^^^^^^^ 

^ith  deep  blood-red  s^^^                     c  may  suffice  for  the  estimation.    In  any  case 

of  the  total  sohds,  400  300,  or  200  c      may  su  ^^.^  concentraticm  ot 

the  ni^-asured  quantity  of  ^ater^^^^^                      ^  ^^^^^  .^^  fittings  is  securely 

the  sample  is  transferred  to  !f  ^  hask.    ine  ruuue^^^  removed,  and  the  Bunsen 

inserted,  the  clips,  if  m  P^f^ion  on  the  rubber  tuD^^^  by  means  of  a  large 

flame  is  applied.    The  ^^o^^ents  o^^e  Aask  a^^^^^  J   ^          ^-^  ^1^^ 

and  steady  A^-^^^e  ol^^ct^^^^^^^^^  tiUed 

escaping  steam.    While        exhaustion  is          ^  ,   charged  with  the  same  solu- 

one-half,  the  end  ol  the  longer  <^^eiivci^  ^  ,  therein.  If  the  rubber  portion 

shallow  dish,  that  the  escaping  steam  may  be  ^^^^^  ^^^^^^^  ^.^^ 

of  its  tube  be  now  compressed  t>f  ween  the  finger  f^nd  tnumo 

rise  promptly  in  the  tube,  a^ml  its  impactje      ^^^^J^^^^  tube  is  inserted 

cock  is  made  to  relieve  the  finger  ^^^^  J™!^^^^^^  from  the  flask  now  escapes  in  a 
"^^^^^  closed  by  the  clip  and 

by  a  concerted  movement  ot  both  hanas,     «  l    ^  ^  ^   simultaneous,  as,  if  the 

pressed,  and  the  Bunsen  flame  removed    These  acts  shouia^  explosion,  and 

Lat  be' continued  after  the  compression  IS  apii^^^  thJ subsequent 

iL^i?s!  — 

the  spring-clip.  v  m  n  n  nf  water  containing  nitrates  with  an  atmosphere 

side  of  the  clips.  The  reagents  regain  to  be  introd^^^^  tbe  pinch-cock  is  filled  with 
on  its  rubber  portion  as  a  hmge  and       I)art  e^^^^^^  iu  the  solution  of 

water  from  the  wash-bottle.    The  eu^  of  the  tube  clip  is  eased 

ferrous  chloride  contained       a  conical  t^st  glass^  l^^^^^ 

slightly,  to  admit  of  the  graudal  introduction  ^^^^f  ^fj^j^^^^'^"^^^^  Hydrochloric 
the^ub;  external  to  it,       ,  ^^econd  a^^^  ^rtimeter's  are  permitted  to 

acid  is  then  presented  in  a  conical  glass  ami  a  lew  cum  introduction 

gently.    Some  bumping  «ec"rs  but  u  J^^^  proximal  side  of 

as  oxidation  progresses,    ^^^fj^,^  ™|^^'^f J^^^^^^^^  by  the  elasticity  of  the 

the  delivery  clip  begins  to  lose  its  ^^'^""^^y^^^  the  finger  and  thumb  should 

accumulating  gases  and  vapors    ^h^^       ^ake^^^^^  pressure  from  within  is 

besubsmutedf^^^^^^^ 

greater  than  the  external  P^^essure,  xne  ^  J>  »  •  manors,  steam,  and  carbonic  acid 
the  tube  to  the  graduated  receiver.  H;)^^^^^^^^^^^  of  Sitric  oxide  rise  and  collect  in 
are  retained  by  tbe  caustic  solution,  ^^^^^^^"^^^^^^^^^  ^^^^^ 
the  upper  part  of  the  1^^^^^^^^^^  ,f  ,^,Uum  with  distilled 

of  the  nitric  oxide.    In  concluding  the  Lxpciimen^^^  ^^^^^^  ^^^^ 

must  not  4t«ojarse  northe,  tab^^^^^^ 
a  blank  trial  to  guarantee  their  soundness. 
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The  graduated  receiver  with  its  nitric  oxide-^and  soda  solution  is  transferred  to  a 
tall  glass  cylinder  containing  water,  in  which  it  is  immersed  for  half  an  hour  to  reduce 
its  temperature.  At  the  expiration  of  that  period  the  tube  is  raised  by  means  of  a 
torcep  until  the  liquid  within  is  on  a  level  with  the  external  water,  when  the  volume 
ot  the  gas  is  read.  The  temperature  of  the  water  is  then  taken  and  the  barometric 
pressure  noted. 

Ruddy  vapors  of  nitric  peroxide  fill  that  part  of  the  tube  which  was  occupied  by  the 
nitric  oxide  as  soon  as  air  is  adnaitted  by  withdrawing  the  tube  from  the  liau'id  in 
the  cylinder.  l-^  u  ^ 

The  objective  point  of  this  exjiferiment  is  the  weight  of  the  ni%ic  oxide  which  has 
been  formed.  If  the  weight  of  a  gas  always  increased  in  proportion  to  its  volume 
this  could  easily  be  obtained  provided  the  relation  of  weight  to  volume  were  known' 
but  with  nitric  oxide,  as  with  all  gases,  a  given  weight  increases  in  volume  when  sub- 
jected to  higher  temperatures  and  diminished  pressure,  and  contracts  when  these  con- 
ditions are  reversed.  The  weight  of  a  given  volume  of  gas  being  known  under  certain 
miluences  which  affect  its  tension,  any  other  volume  under  investigation  must  be  sub- 
jected to  the  same  influences  before  its  weight  can  be  ascertained.  But  it  is  not 
necessary  to  arrange  these  conditions  in  practice,  as  the  volume  which  the  gas  would 
occupy  when  influenced  by  them  can  be  calculated.  One  liter  of  nitric  oxide  is  known 
to  weigh  1.344  grm.  when  no  moisture  is  present,  when  the  temperature  is  at  32° 
h  ahr.  (0°  C.)  and  the  atmospheric  pressure  29.9-3  inches  (760  mm).  The  gas  which  is 
contained  in  the  graduated  tube  has  no  doubt  a  higher  temperature  than  this  •  from 
the  nature  of  its  surroundings  it  is  of  necessity  saturated  with  moisture,  while  the 
barometric  pressure  may  be  above  or  below  the  stated  figure.  To  ascertain  its  weight 
the  volume  which  it  would  occupy  under  the  above  standard  conditions  must  first  be 
obtained. 

For  all  practical  purposes  it  is  assumed  that  gases  expand  equally  for  equal  incre- 
ments of  heat,  and  according  to  Regnault's  researches  the  expansion  which  takes  place 
on  raising  the  temperature  from  32"  Fahr.  to  212°  is  .3665  part  of  the  volume.  This 
increase  for  an  addition  of  180°  of  heat  makes  the  expansion  for  1°  for  Fahrenheit's 
scale  .002036,  or  of  the  original  volume  at  32°;  in  other  words,  491  c.  c.  of  gas  at 
32°  Fahr.  expand  ^lyj  of  Iheir  bulk  and  become  492  c.  c.  at  33°  Fahr.,  493  c.  c.  at  34° 
Fahr.,  and  so  on,  increasing  1  c.  c.  for  each  additional  degree  above  the  melting  point. 
Hence  the  contraction  in  the  volume  of  a  gas  which  is  involved  in  the  reduction  of  its 
temperature  to  32°  is  calculated  by  subtracting  as  many  Tyit^hs  of  its  volume  at  32° 
as  there  are  degrees  between  that  standard  and  its  observed  temperature.  Thus,  were 
it  necessary  to  know  what  amount  of  condensation  would  follow  a  reduction  from  62° 
to  32°— the  difference  between  these  temperatures  is  30°— 491  c.  c.  at  32°  expand  to 
521  c.  c.  at  62° ;  hence  the  observed  volume  is  to  that  which  the  gas  would  occupy  if 
cooled  to  32°  Fahr.  as  521  to  491.  In  less  restricted  terms  the  observed  volume  is  to 
the  required  volume  as 

491  -{-  the  difference  in  temperature  :  491. 

Suppose  the  nitric  oxide  in  the  graduated  receiver  measures  10  c.  c.  at  a  temperature 
of  59°  Fahr.,  its  volume  if  reduced  to  32°  Fahr.  would  be  9.48  c.  c. ;  for 

518  :  491  :  :  10  :  9.48. 

The  influence  of  the  moisture  with  which  the  gas  is  saturated  has  now  to  be  eliminated. 
The  volume  of  nitric  oxide  was  read  when  the  liquids  within  and  without  the  tube 
were  on  the  same  level,  that  is,  when  the  tension  or  elastic  force  of  the  gas  and 
aqueous  vapor  within  held  the  atmospheric  pressure  in  equilibrium.  The  known 
pressure  exerted  l)y  the  vapor  at  the  observed  temperature  when  deducted  from  the 
combined  pressure  (which  equals  that  of  the  atmosphere)  gives  that  exerted  by  the 
gas  alone,  and  the  volume  of  moist  gas  is  to  the  volume  of  dry  gas  as  the  total  pres- 
sure to  that  of  the  nitric  oxide.  A  table  of  the  elastic  force  of  aqueous  vapor  at  such 
temperatures  as  are  probable  in  these  nitric  acid  determinations  is  given  below  for 
convenience  in  making  calculations.  Thus,  if  the  10  c.  c.  of  nitric  oxide  at  59°  Fahr., 
which  have  been  reduced  to  9.48  c.  c.  at  32°  Fahr.,  were  measured  under  an  atmospherio 
pressure  of  29  inches  of  mercury,  the  volume  occupied  by  the  dry  gas  would  be  9.317 
c.  c. ;  for 

29.  0  inches — elastic  force  of  gas  and  vapor. 
.  5  inches — elastic  force  of  vapor  at  59°  Fahr. 

29  :  28. 5  : :  9.48  :  9.  317. 

The  volume  of  a  gas  expands  under  diminished  and  contracts  under  increased  pres- 
sure. The  alteration  is  proportiomul  to  the  pressure  change  but  in  the  inverse  ratio. 
If  the  volume  be  required  at  a  given  pressure,  the 

Given  pressure  ;  observed  pressure  : :  observed  volume  :  required  volume. 
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Thus  the  10  c  c.  which  were  measured  under  the  conditions  existing  at  the  time, 
nnd  ^vhich  have  been  found  to  be  equivalent  to  9  317  c.  c.  of  dry  gas  at  32°  1  ahr.  and 
09  inclies  of  mercurial  pressure,  Avill  be  further  reduced  in  volume  by  an  increase  of 
rhe  pressure  to  29.92  inches.      ^  ^^^^  ^ 

Ten  cubic  centimeters  of  nitric  oxide  collected  over  water  at  59°  F ahr.  and  29 
inches  barometric  pressure  are  thus  seen  to  be  equivalent  to  9.03  c.  c.  of  the  dry  gas  at 
3  -  Fahr  and  29.92  inches;  but  as  the  weight  of  a  volume  of  dry  nitric  oxide  under 
these  latter  conditions  is  known,  that  of  the  9.03  c.  c.  is  readily  obtained. 
The  following  formula  consolidates  these  calculations : 
Y'  =  volume  of  dry  gas  at  32=^  Fahr.  and  29.92  bar. 
V  =  observed  volume. 
B  =  observed  pressure. 

p  =  pressure  of  aqueous  vapor  at  observed  temperature. 

dt  =  number  of  degrees  between  32°  Fahr.  and  observed  temperature. 

•79.92  (491  +  at) 

Thus,  in  the  10  c.  c.  which  have  already  served  as  illustration 
B—2}  =  28.5,  and  dt  =  27. 

Therefore, 

_  28.5  X  491  X  10  _  9  03  ,  , 
V  -  29.92  X  518  -  ^'^"^ 
In  case  the  centigrade  thermometer  and  millimetric  scale  of  pressure  are  used,  the 
volume  at  the  observed  temperature  and  pressure  is  reduced  to  that  which  would  ob- 
tain at  0-  C  and  7ti0  mm.  As  there  are  only  100°  of  the  centigrade  scale  between  the 
meltino-  and  boiling  points  corresponding  to  the  180°  Fahrenheit,  the  expansion  of  a 
gas  for  1°  is  ,003'o65  of  its  volume,  or  instead  of  4?t-  Moreover,  as  the  melting 
point  is  the  zero  of  the  scale,  the  slight  complication  introductd  by  Fahrenheit  s  32^ 
is  eliminated  and  the  observed  volume  is  to  the  volume  which  would  be  occupied  at 
zero  as  273  +  the  observed  temperature  to  273.  The  consolidated  formula  is  as  follows, 
wherein  the  letters  and  their  significance  are  the  same  as  already  stated,  except  that 
t  =  temperature  is  substituted  for  dt  =  difference  between  32°  and  the  observed  tem- 
perature. 

Y>  -(B-j>)  273  V 
760  (273  +  0 

In  the  10  c.  c.  illustration  the  observed  temperature  was  15°  C,  and  the  barometric 
pressure  736.6  mm.  The  tension  of  the  aqueous  vapor  is  found  by  the  table  to  be  12.7 
mm.    B  —p  =  723.9  and  273  +  t  =  288. 


723.9  X  273  X  10 
760  X  288 


=  9.03. 


Table  of  the  elastic  force  of  aqueous  vapor  at  temperatures  ivliich  are  Wcely  to  occur  in  the 
determination  of  nitrates  in  water  samples  by  the  process  described. 


Degrees,  Fahrenheit. 

Inche8. 

Degrees,  Fahrenheit. 

Inches. 

Degrees,  Fahrenheit. 

Inches. 

.25 
.26 
.27 
.28 
.29 
.30 
.31 
.32 
.38 
.35 
.36 
.37 

.39 

.60 

.40 

.62 

.42 

.64 

43   .. 

.43 

.66 

44  

.45 

.68 

45  

.46 

.71 

.48 

.73 

47  

.50 

.76 

.52 

.78 

.54 

.81 

62  

.56 

.84 

.58 

.87 

Should  the  operator  have  a  Fahrenheit  thermometer  with  a  barometer  graduated  m 
millimeters,  or  a  centigrade  thermometer  with  an  English  pressure  scale,  it  will  be 
useful  to  remember  that  centigrade  degrees  are  converted  into  Fahrenheit  by  multiply- 
ing by  -^  and  adding  32;  and  that  multiplication  by  .03937  c;  nverts  millimeters  into 
5 

incheb. 
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Tension  table  in  milUmeiers  of  mercury  for  centigrade  degrees. 


Degrees. 

MM. 

Degrees. 

5.0  

6.5 
6.8 
7.0 
7.2 
7.5 
7.7 
8.  0 
8.3 
8.6 
8.9 
9.2 
9.5 
9.8 
10.1 

12.  0  

.5  

.5  

13.0  

.5  

.5  

7.  0  

14.0  

.5  

.5  

8  0 

.5  

.5  

9.  0  

16.0  

.5  

.5  

10.  0  

17.0  

.5  

.5  

11.  0  

18.0  

.5  

.5  

MM. 


10.5 
10.8 
11.2 
11.5 
11.9 
12.3 
12.7 
lii.l 
13.5 
14.0 
14.4 
14.9 
15.4 
15.8 


DegreeB. 


19.0 

.5 
20.0 

.5 
21.0 

.5 
22.0 

.5 
23.0 

.5 
24.0 

.5 
25.0 

.5 


la  case  of  mixed  instruments  translation  may  be  effected  by  the  following  rules: 
Fahrenheit  degrees  are  converted  into  centigrade  by  deducting  32  and  multiplying 


Multiplication  by  25.4  converts  inches  into  millimeters. 

Having  obtained  the  necessary  data  by  which  the  weight  of  nitric  oxide  can  be 
found,  there  remains  for  consideration  the  quantitative  relation  which  this  gas  bears 
to  the  nitric  acid  from  which  it  was  evolved.  One  molecule  of  nitric  anhydride  gives 
up  three  atoms  of  oxygen  in  its  deoxidation  ;  hence,  108  parts  by  weight  will  yield  60 
parts  by  weight  of  nitric  oxide;  but  1  c.  c.  of  this  gas  is  known  to  weigh  1.344'mgrms. 
at  standard  temperature  and  pressure.  The  following  proportion  will  therefore  give 
expression  to  the  weight  of  anhydrous  acid  which  corresponds  to  1  c.  c.  of  nitric  oxide: 

60  :  108  ::  1.344  :  2.419. 

Every  cubic  centimeter  of  gas  evolved  in  the  destruction  of  the  nitrates  testifies 
to  the  presence  in  the  water  of  2.419  mgrms.  of  anhydrous  acid.  The  corrected  num- 
ber of  cubic  centimeters  have  therefore  to  be  multiplied  by  this  number  for  the  quan- 
tity of  nitric  acid  in  the  water  used,  and  this  result  must  be  divided  by  the  proper 
figure  (depending  on  the  volume  of  water  employed)  to  express  the  acid  in  parts  per 
100,000.  Thus,  supposing  the  10  c.  c.  of  gas  in  the  illustration  to  be  derived  from  400 
c.  c.  of  the  water  sample — 

10  c.  c.  observed  volume =9. 03  c.  c.  at  0°  C.  and  760mm. 

2.419  factor  to  convert  cubic  centimeters  of  nitric  oxide 
into  milligrams  acid. 


7257 
217710 


4)  21.84357  milligrams  acid  in  400  c.  c. 


5.461    nitric  acid  parts  per  100,000. 

If  no  nitrites  have  been  found  in  the  water  the  above  entry  is  correct  as  it  stands ; 
but  if  nitrous  acid  is  present  its  quantity,  as  determined  by  the  permanganate  pror 
cess,  must  be  expressed  in  terms  of  nitric  acid  and  be  deducted  from  the  amount  of 
that  acid  found.  One  molecule  of  nitrous  acid  requires  two  atoms  of  oxygen  to  com- 
plete its  oxidation ;  hence,  76  parts  by  weight  are  equal  to  108  of  the  higher  oxide,  or 
1  part  to  1.421.  The  parts  of  nitrous  acid  per  100,000  are  multiplied  by  this  number 
and  the  result  deducted  from  the  parts  of  nitric  acid.  Thus,  supposing  the  perman- 
ganate process  to  have  yielded  .2  part — 

5.461  parts.    Total  nitric  acid  found. 
.2x1.421=  .2842  parts  nitric  acid  formed  from  nitrites. 


5.1768  nitric  acid  of  nitrates  in  parts  per  100,000. 

This  process  is  tedious  in  detail,  but  in  practice  the  time  spent  over  it  is  very  short. 
The  calculations  can  be  made  in  a  few  minutes  by  means  of  the  formula.  During 
the  preliminary  evaporation  the  operator  is  of  course  engaged  in  other  work.  Its 
accuracy  has  been  frequently  tested  by  the  estimation  of  known  weights  of  nitrates. 
There  are  few  sources  of  error  attending  it,  and  these  can  easily  be  avoided.    With  a 
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simnle  and  accurate  process  like  this  at  command,  no  sanitary  analysis  should  be 
ronScLred  co3^^  which  records  the  nitrates  as  present  but  u'i^^etei;mmed 
Ts  has  been  Sl?eadT  stated,  nitrates  (with  the  except  on  of  the  ammonmm  «alt  formed 
bv  electrk  a-ency  flom  the  elementary  atmospheric  nitrogen)  are  the  ultimate  product 
Sthe  oxidation  of  organic  nitrogen  either  by  direct  chemical  action  or  tlirough  the 
•  .  nf  nn  orTr-mized  fennent.    The  deleterious  substances  m  which  they 

or  'Sated  no  ?L  J^r  elis  so  th™  from  a  deep  well,  for  instance,  may  contain 
r  f^afcmantit>  without  mputation  on  its  wholesomeness,  provided  their  presence  is 
the  on'v  S^^^^  developed  by  the  analysis.    But  if  nitrous  acid  is  tonnd  to 

coexis  Xhoi  -h  ^the  merest  trace,*  it  connects  the  past  of  the  nitrogen  witii  he 
harmleW  present,  and  suggests  the  existence  of  a  storehouse  of  organic  decay  within 
Twerournroximitv  to  the  water  supply.  The  water  at  the  time  ot  collection  may 
be  nare  as  d^^^^^^  ^^e  permanganate  solution  and  the  a  buminoid  process 

rendered  so  bv  th^oxidat^^  which  talfos  place  during  the  percolation  tbrough  the 
soil  but  in  pron-ress  of  time  this  tiltration  may  become  mefifacient  and  unoxidized 
r^ntter  find  its  way  into  the  well.  This  may  happen  at  any  time.  Any  local  derange- 
Tnts  irthe  in^?Jtitial  circulation  causing  an  increased  flow,  may  sweep  the  recent 
Snnchanged  o^^^^^^^^  impurity  into  the  water  supply.  Nor  must  it  be  forgot  en 
?hat  although  thi  evidence  will  not  permit  it  to  be  affirmed  as  a  fact,  it  is  probable 
thft^nedh^Tpoi^^^^^^  have  a  stability  greater  than  that  of  non-specific  discarded 
albumfnoids  a  stability  which  is  suggestive  of  a  ^dtal  resistance  to  oxidizing  agencies 
md  whkh  mav  c^  into  the  water  supply  in  full  potency  through  the  distance 

th      is  inrfficient^to  complete  the  oxidation  of  nitrogen     The  water  ^^J^lg^^^^^ 
iu  such  instances  of  incomplete  oxidation,  but  tidewater  supply-thewell-^^^^^^ 
and  should  be  condemned  as  decidedly  as  f  Pf        P«\l^^*i°^         ^'.^^  T^^^ 
well,  86  Madison  street,  Memphis  (Anaylsis  214)  is  an  instance  in  P^^^^*'    ^^^^.f  ^'^^ 
an  organically  pure  water,  but  its  nitrates  and  trace  of  ^^it^^^^^' ^^^etber  with  the 
chlorine,  to  be  hereafter  considered,  bespeak  surroundings  which  may  pollute  it  at 

"""In  unwholesome  well-waters  in  which  nitrates  are  present,  without  ^^t^i^^^  ^J^f^^^ 
usmil  Mother  testimony  against  the  water  sufficient  for  its  'l^nf 
the  large  amount  of  albuminoids  or  the  presence  of  ammonia  indicting  their  decom- 
position or  the  dissolution  of  urea. 


SECTION  IX. 

ON  THE  CHLORIXE. 


Much  unmerited  importance  is  frequently  attached  to  the  amount  9^1il«^^«  ^^^^ 
drinking-water.  Of  the  various  inorganic  salts  which  are  connected  with  animal  lite 
8oSf chloride  is  the  most  striking  because  universally  present.  It  is  bound  up  m  a 
vUal  combination  with  the  albuminoids,  and  is  set  free  in  their  disintegration.  It 
s  not  evanreTt  like  ammonia,  nitrites, 'and  even  nitrates,  but  ^f-^-^,- ^.^^^^^^^^ 
of  existing  animal  waste,  for  the  dilution  of  a  sewage  can  be  determined  fiom  the 
amS  of^its  chlorine,  or'as  a  simple  memorial  of  animal  processes  at  one  time  active. 
Hence  has  arisen  the  idea  of  its  importance  m  a  sanitary  view.  -  u,,.. 

Waters  have  been  condemned  without  a  reference  to  their  organic  constitution,  be- 
cause they  contained  so  many  grains  of  chlorine  per  gallon,  as  if  the  sodic  chloride 
wasVe  chief  and  only  witness  necessary  in  the  case.  But  it  is  not  thus  all-important. 
O^the  contrar^^^^^^^  none  of  the  investigations  detailed  above  which  do  not  con- 

vey more  ?5o^^^^^^^  concerning  the  organic  character  of  a  water  than  caii  be  learned 
from  the  estimation  of  the  chlorine.  Loss  on  ignition,  oxygen  ^.^quired,  ammonm 
and  albuminoid  ammonia  evolved,  nitrites  and  nitrates  present,  ^P^f  ?^  ^^^^^^^^^ 
nitelv  concerning  the  organic  matter  than  the  chlorine  which  was  combined  with  it 
afone  t?me?  Nitrates,  ol  account  of  their  relation  to  organic  matter  irequently  cast 
by  their  presence  a  groundless  doubt  upon  good  water.  So  it  is  with  chloime.  But 
the  nitrates  are  often  supplemented  in  their  evidence  by  the  presence  of  nitrous  acid, 
while  there  is  no  connecting  link  between  the  chlorine  of  past  and  Pre^^^^^^^^^^^ami- 
nation.  Nevertheless  its  quantity  may  aid  in  the  formation  of  an  ^P^^^'^^^^X^^^ 
a  given  water.  In  all  natural  waters  it  is  present,  derived  from  the  atmosphere  in 
minute  quantities  in  the  rain,  from  the  roof  in  c  sterns,  from  the  s^^^f^cem  running 
streams,  and  from  the  soil  in  deeper  waters.  It  is  clear  that  there  ^^^^.^^  J^^S^ 
contamination  when  it  is  present  only  in  the  traces  normal  to  ram.  This  alone  would 
entitle  the  chlorine  estimation  to  a  place  in  the  sanitary  analysis.  When  m  larger 
quantity  there  may  or  may  not  be  decomposing  or  recently  decomposed  animal  mat- 
ters in  the  water.  This  must  be  settled  by  the  other  processes  of  the  analytical 
scheme,  and  if  such  organic  contamination  is  present  it  may  or  may  not  be  connected 
with  the  whole  of  the  chlorine  found.  The  chlorides  {>f/e«^^\^™P"^^^^^^/y 
swamped  in  the  mass  of  those  of  older,  of  even  geologic  date.  But  when  these  older 
chlorides  can  be  excluded  by  a  consideration  of  the  facts  developed  durmg  the  inves- 
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tigation,  the  value  of  the  cWorine  estimation  may  be  summed  up  as  follows :  In  a  con- 

wlX  wulTw^^^^^^^  ^^T"  ^^'^  ^^"^^^  derivation  is  proboSe, 

Zlf  n17  n       chlorine  small  a  preponderance  of  matter  of  vegetable  origin  is  almost 

Odeans  ( Ana^s^eTbS^I^^^^        ^^^^^^^^^  ^^^^  «^ 

rp!:.uf.T!/ 1  estimated  by  means  of  a  solution  of  argentic  nitrate.  The 

resulting  chloride  IS  msoluble  m  water  and  shows  as  a  white  haze,  cloud,  or  curdv 
precipitate,  according  to  the  amount  present.  This  test  should  be  applied  to  a  few 
cubic  cent  imeters  of  the  water,  not  to  manifest  the  presence  of  chlorine,  as  that  may 

ini  lZ  '  ^"V^  ^^""^  "'^^^"^^^^  «f  tl^c  quantity  that  the  operator 

may  know  what  volume  of  water  will  be  convenient  or  necessarv  for  the  quantitative 
W  ^h'n 'f  .h^?  bn It  on '""'^-^  precipitate  appears  25  or  50  c.  c.  mliy  be  taken! 
With  a  famt  haze  100  c  c.  will  be  necessary  ;  this  quantity  should  be  evaporated  to 
10  c  c.  as  a  preliminary  to  the  estimation.  When  little  or  no  reaction  is  manifest  200 
or  400  c.  c.  shou  d  be  evaporated  to  a  small  bulk  to  insure  accuracy  in  dealing  with 
the  traces  which  are  present. 

When  a  water  charged  with  chlorides  and  colored  slightly  with  neutral  potassic 
chromate  is  treated  guttaHm  with  the  silver  test,  the  white  argentic  chloride  is  formed 
so  long  as  any  chlorine  remains  unprecipitated.  But  as  soon  as  the  chlorine  has  been 
tlirowu  down  red  argentic  chromate  appears  and  gives  its  color  to  the  liquid.  The 
silver  unites  with  the  chlorine  in  preference  to  the  chromic  acid,  and  it  is  onlv  when 
enough  has  been  added  to  combine  with  the  former  that  the  latrer  can  exert  its  action 
on  the  test  solution  The  appearance  of  the  red  chromate  therefore  indicates  that  the 
precipitation  ot  chloride  is  at  an  end,  and  the  quantity  of  silver  solution  used  in  pro- 
ducing this  effect  is  the  measure  of  the  chlorine  present. 

The  strength  of  the  test  solution  convenient  for  this  operation  should  be  such  that 
the  silver  of  1  c.  c.  precipitates  about  1  mgrm.  of  chlorine:  170  parts  bv  weioht  of 
argentic  nitrate  are  decomposed  by  .35.46  parts  of  chlorine  or  4.794  parts  by  f  part 
The  solution  should  therefore  be  made  by  dissolving  4.794  grms.  in  a  litre  of  distilled 
water.  But  as  the  nitrate  may  not  be  pure,  it  is  always  advisable  to  determine  the 
*  exact  chlorine  strength  of  the  solution  by  means  of  known  quantities  of  sodic  chloride 

io  accomp  ish  this  the  burette  which  is  intended  for  the  delivery  of  the  arirentic 
reagent  should  be  hlled  with  the  solution  to  be  tested.  This  instrument  shouhf  have 
a  capacity  of  30  c  c,  and  be  graduated  to  tenths.  The  clip  comprt^ssing  the  rubber 
on  Its  beak  should  work  easily,  that  the  delivery  of  the  solution  may  be  under  perfect 
control.  A  small  quantity  of  the  sodic  chloride  is  carefully  weighed.  If  more  than 
50  mgrms.  are  taken,  the  burette  would  have  to  be  refilled  during  the  experiment 
which  IS  unadvisable.  The  sale  is  dissolved  in  10  c.  c.  of  distilled  water  and  colored 
by  the  addition  of  the  neutral  chromate.  The  conical  test-glass  containing  this  solu- 
tion IS  brought  under  the  burette  and  the  silver  reagent  is  dropped  in,  the  Contents  of 
the  glass  being  stirred  after  each  addition  until  the  red  color  indicates  the  precipita- 
tion of  chlorine  as  at  an  end.    The  quantity  withdrawn  from  the  burette  to  effect  this 

15  noted,  and  the  known  quantity  of  chlorine  in  the  test-glass  is  divided  by  it  for  the 
chlorine  strength  of  each  cubic  centimeter  of  the  argentic  solution.  Let  it  be  sup- 
posed that  25  mgrms  of  sodic  chloride  were  dissolved  for  the  experiment  and  that 
lb  c.  c  were  used.  The  salt  contains  35.46  parts  by  weight  of  chlorine  in  every  58.46 
parts,  hence  .6066  parts  of  its  weight  is  chlorine.  By  multiplying  the  sodic  chloride 
by  this  factor,  the  chlorine  present  is  found  to  be  15.165  mgrms.,  and  this  divided  bv 

16  shows  each  cubic  centimeter  of  the  silver  solution  to  be  equal  to  the  precipitation 
of  .947  mgrm.  of  chlorine.  A  second  experiment  should  be  performed  to  corroborate 
the  accuracy  of  the  hrst  when  the  value  of  the  silver  solution  may  be  marked  upon 
the  bottle  containing  it:  1  c  c.  =  .947  mgrm.  chlorine. 

Or,  if  the  operator  prefer,  the  silver. solution  may  be  made  to  precipitate  exactly  1 
mgrni  per  cubic  centimeter,  by  dissolving  such  a  quantity  of  the  argentic  nitrate  in 
the  liter  ot  water  as  will  give  a  solution  stronger  than  this,  and  then  diluting  it  to  the 
required  strength.  Thus,  if  5.250  grms.  are  dissolved,  and,  when  tested  as  above,  1 
c.  c.  found  to  be  equivalent  to  1.038  mgrms.  of  chlorine,  the  dilution  to  1  mgrm.  per 
c.  c,  may  be  effected  by  taking  as  many  cubic  centimeters  of  this  strong  solution  as 
contain  1,000  mgrms.  m  the  case  in  point  963.4  c.  c. ;  for— 

1,038  mgrms. :  1,000  c.  c.  :  1,000  mgrms.  ::  963.4  c.  c, 
and  adding  distilled  water  to  make  up  the  liter.    The  accuracy  of  the  resulting  dilu- 
tion should  be  determined  by  a  third  weighed  quantity  of  the  sodic  chloride 

1  he  potassic  chromate  should  be  free  from  traces  of  chlorine.  One  drop  of  the  sil- 
ver solution  added  to  a  few  cubic  centimeters  of  it  should  give  the  deep  red  color  of 
tlie  argentic  chromate.  In  dealing  with  cistern  waters,  which  have  but  a  trace  of  chlo- 
rides, absolute  purity  on  the  part  of  the  indicator  is  imperative,  althouiih  in  well 
waters  largely  charged  with  chlorine,  the  error  introduced  by  a  slight  impuritv  in  tho 
chromate  would  be  of  no  consequence.  ^  J 

From  what  has  been  said  concerning  the  titration  of  tho  silver  solution,  the  details 
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,  ;  1  he  chlorine  determination  are  obvious.  The  25  or  50  c.  c.  of  iincouceutrated  water  or 
tbf  concentration  to  10  c.  c,  as  the  case  may  be,  are  colored  by  three  or  four  drops 
of  the  chromate  solution,  and,  if  the  chlorine  is  known  to  he  large,  the  test  solu- 
tion may  be  dropped  in  rather  freely  at  tirst,  or  so  long  as  a  white  curd  or  cloud 
follows  each  addition;  but  as  soon  as  the  red  chromate  appears  in  the  track  of  the 
penetrating  drops,  ami  its  diffusion  through  the  mass  of  the  liquid  by  stirring  is 
lu  edful  to  promote  its  decomposition  by  the  unprecipitated  chlorides,  it  is  better  to  pro- 
ceed slowly,  stirring  after  each  drop  and  concluding  the  experiment  when  one  falls 
which  tiushes  the  liquid  with  a  tinge  of  permanent  red.  The  quantity  of  silver  solu- 
tion used  is  noted,  and  an  extra  drop  may  then  be  added  to  the  test-glass  to  develop 
the  deep  red  of  the  chromate  and  prove  the  precipitation  of  the  whole  of  the  chlorine. 
If,  however,  the  quantity  of  chlorine  is  unknown  or  probably  small,  one  drop  only  should 
be  permitted  to  fall  when  the  glass  is  brought  to  the  burette,  and  from  the  effects  of 
its  admixture  with  the  liqirid  the  operator  can  tell  with  what  rapidity  he  may  proceed 
with  the  additions. 

There  is  no  difficulty  in  defining  the  end  of  the  process.  The  yellow  liquid  with  its 
white  cloud  and  sediment  of  argentic  chloride  is  reddened  by  a  drop  of  the  nitrate  ; 
the  red  coloration  is  diffused  by  the  motion  of  the  glass-rod,  and  in  its  diffusion  fades, 
leaving  the  color-status  as  before.  Another  drop  is  added,  but  the  diffusioa  is  not  ac- 
companied by  the  fading,  and  the  former  status  is  not  restored.  The  liquid  is  left  of 
a  deeper  color  from  the  presence  of  argentic  chromate  in  solution,  as  this  salt  is  solu- 
ble to  a  small  extent  in  water,  and  an  extra  drop  will  permeate  it  with  the  dark  red 
particles. 

The  solubility  of  the  chromate  suggests  the  propriety,  when  very  accurate  determi- 
nations are  required,  of  evaporating  the  water  sample  to  a  small  bulk.  Where  the 
chlorides  are  so  plentiful  that  50  c.  c.  may  be  operated  on  without  evaporation,  the 
margin  of  error  or  uncertainty  in  deliuition  produced  by  the  solvent  action  is  of  no 
moment.  In  certain  cases  chlorine  may  be  lost  during  evaporation.  Magnesic  chlo- 
ride is  destroved  at  the  boiling  temperature,  and  part  of  its  chlorine  is  dissipated, 
l)ut  this  salt  is  seldom  present  in  waters  which  contain  so  little  chlorine  as  to 
render  evaporation  needful  in  its  estimation.  If  there  be  doubt  on  this  point  in 
auv  case  the  sample  should  be  rendered  alkaline  with  potassic  hydrate  before  evapo- 
rating and  be  made  neutral  afterwards.  Acidity  in  the  solution  to  be  tested  interferes 
with  the  definition  by  preventing  the  precipitation  of  the  chromate. 

Organic  matters  in  concentrated  samples  may  darken  the  liquid  and  intefere  witb 
the  delicacy  of  the  reaction.  In  such  cases  the  evaporation  may  be  carried  to  dry- 
ness, the  residue  ignited  gently  to  destroy  the  orga,nic  substances,  and  the  chlorides 
extracted  by  a  little  water  for  their  estimation. 

The  number  of  cubic  centimeters  of  silver  solution  used  in  the  experiment  is  multi- 
plied by  the  chlorine  value  of  1  c.  c,  as  marked  upon  the  bottle  containing  the  rea- 
gent, and  from  the  amount  thus  found  in  the  volume  of  water  employed,  that  existing 
ill  100,000  x^arts  is  calculated. 

Thus,  supposing  50  c.  c.  of  the  sample  to  liave  required  10  c.  c.  of  a  silver  solution 
of  which  1  c.  c.  =  .947  mgrm.  chlorine:  .947  x  10  X  2  =  18.94  parts  chlorine  in  100,000 
parts  of  the  water. 

When  the  silver  solution  has  been  made  so  that  1  c.  c.  =  1  mgrm.  of  chlorine,  the 
number  of  cubic  centimeters  expresses  the  chlorine  in  parts  per  100,000  if  100  c.  c.  of 
water  have  been  operated  on;  while  if  50,  200,  or  400  c.  c.  have  been  employed,  the 
cubic  centimeters  of  test  solution  have  to  be  multiplied  by  2  or  divided  by  2  or  4,  as 
the  case  may  be,  to  give  standard  expression  to  the  result. 

Rain-water  contains  traces  of  chlorine  up  to  .05  part.  The  first  part  of  a  rainfall 
contains  more  than  its  latter  part;  and  rain  falling  near  the  sea-coast  will  sometimes 
yield  more  than  that  precipitated  on  inland  territory.  Stored  rain-waters  which  have 
no  more  than  this  quantity  are  undoubtedly  free  from  all  surface  impurities,  even  from 
those  which  are  the  result  of  roof  washing.  When  a  cut-off  is  employed  to  throw 
aside  the  first  washings  from  the  shedding  surface  the  chlorine  figure  does  not  mount 
higher  than  .10  (Analyses  30  and  31).  Hence,  if  a  cistern  or  tank  water  presents  only 
this  trace  of  chlorine  its  impurity  must  be  derived  chiefly,  if  not  sol.ely,  from  the  at- 
mosphere. The  water  may  not  be  i)ure,  for  rain  water,  as  we  have  seen,  has  a  large 
amount  of  albuminoids,  but  the  cut-off,  which  excludes  the  first  fall  with  its  larger 
amount  of  chlorine  and  the  roof  washings  with  the  notable  increase  for  which  they 
are  responsible,  throws  aside  at  the  same  time  the  accompanying  albuminoids;  the 
cistern  is  therefore  probably  free  from  organic  accumulations,  and  permits  of  the  puri- 
lication  which  takes  place  during  storage,  so  that  chlorine  in  such  traces  is  generally 
i  iidicative  of  a  pure  water.  AVhen  no  effort  is  made  to  insure  the  rejection  of  the  lirst 
u  ashings,  the  impurities  carried  into  the  cistern  will  be  accompanied  by  a  propor- 
tionate increase  in  the  chlorine,  hence  its  quantity  becomes  to  some  extent  a  measure 
of  the  organic  impurity.  This  increase  seldom  exceeds  .25  or  .3  part  per  100,000.  The 
impure  water  of  the  raised  tank  on  the  corner  of  Bourbon  and  Bienville  streets,  New 
Orleans  (Analysis  4G),  contained  as  much  as  .35  part,  but  this  was  an  unusual  case. 

H.  Ex.  8  31 
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Any  clilorine  in  excess  of  .3  part  in  cistern  waters  probably  indicates  leakage  from 
the  soil,  and  its  bearing  on  the  whulesomeuess  of  the  water  must  be  determined  by 
the  considerations  which  influence  opinion  in  the  case  of  shallow  wells. 

In  waters  which  have  come  in  contact  with  the  soil  the  chlorine  figure  becomes 
higher.  In  river  water  it  ranges  from  .1  to  1  part.  Mississippi  water  has  given  the 
latter  figure.  The  increase  is  usually  accompanied  by  a  corresponding  addition  to  the 
organic  contamination. 

Lake  water  has  a  similar  increase,  but  the  range  is  greater.  Where  evaporation 
gives  unusual  aid  in  disposing  of  the  inflow,  the  amount  of  chlorine  and  other  inor- 
ganic substances  may  be  so  high  as  to  render  the  water  unfit  for  potable  use. 

Shallow  wells,  among  which  must  be  considered  leaky,  underground  cisterns,  have 
the  chlorine  varying  from  a  few  tenths  of  one  part  to  48.2  parts.  The  latter  figure 
was  obtained  from  a  cistern  at  150  Monroe  street,  Memphis  (Analyis,  149).  Chlorine 
in  quantity  is  a  suspicious  sign  in  waters  which  percolate  through  the  superficial  layers, 
hut  so  far  its  diagnostic  value  is  supplanted  by  the  general  experience  that  water  from 
such  sources  is  suspicious  from  the  character  of  the  source.  The  soil  in  peopled  dis- 
tricts is  probably  impure,  and  the  purity  of  the  water  which  filters  through  it  to  be 
collected  in  a  shallow  well  depends  on  the  efficiency  of  the  mechanical  filtration  and 
oxidation  which  take  place.  Whether  the  water  is  purified  or  not  the  chlorine  accom- 
panies it.  The  thorough  dissociation  of  the  chlorine  from  its  former  organic  connec- 
tions must  be  demonstrated  before  the  water  can  be  approved.  Even  then,  with  sources 
of  im])urity  within  the  area  of  drainage,  the  well  should  be  condemned. 

In  deep  wells  and  springs  the  chlorine  is  valueless  as  a  part  of  the  organic  analysis. 
It  has  probably  existed  for  a  long  time  in  the  inorganic  condition.  If  some  recently 
organized  chlorides  are  present  the  fact  is  not  manifested  by  the  chlorine  estimation, 
but  by  some  of  the  other  x>rocesses  in  the  analytical  scheme. 

SECTION  X 

ON  THE  MICROSCOPIC  EXAMINATION. 

The  examination  of  the  suspended  matters,  although  placed  last  in  order  in  the 
method  of  analysis,  is  one  of  the  most  important  parts  of  the  investigation.  A  thorough 
knowledge  of  these  particulate  substances,  and  of  the  significance  of  their  presence, 
would  render  the  sanitary  examination  of  a  water  a  microscopic  study  with  chemical 
processes  to  assist  in  clearing  up  an  occasional  uncertainty,  instead  of  as  at  present  a 
chemical  study  with  the  microscope  as  an  accessory. 

All  natural  waters  contain  suspended  matters  which  must  be  submitted  to  examina- 
tion. Where  they  are  invisible  to  the  eye  and  do  not  interfere  with  the  transparency 
of  the  liquid,  microscox)ic  investigation  alone  will  suffice;  but  where  they  cause  a 
turbidity  it  may  be  needful  as  well  to  determine  their  quantity  and  chemical  char- 
acter. 

As  soon  as  the  water  is  received,  measures  must  be  taken  to  obtain  its  sediment. 
If  the  half  gallon  or  more  is  contained  in  one  vessel  it  should  be  shaken  up  to  diftuse 
the  sediment  uniformly  and  be  transferred  to  two  bottles,  each  to  contain  one-half  of 
the  sample.  The  water  in  one  with  its  diffused  sediment  is  to  be  used  in  ascertaining 
the  total  solids,  the  oxygen  required,  the  nitrous  acid  if  any,  and  the  ammonias.  That 
in  the  other  is  i^ermitted  to  settle,  water  being  drawn  from  it  by  siphon  when  needful 
for  the  qualitative  tests  for  nitrites  and  nitrates,  and  for  the  chlorine  and  nitric  acid 
determinations  of  quantify,  as  the  absence  of  the  sediment  in  these  experiments  does 
not  alter  the  results. 

After  one,  two,  or  three  days,  as  the  case  may  be,  the  water  becomes  clear  and  the 
sediment  lies  in  a  smooth  and  well-defined  layer  at  the  bottom.  During  this  sedimen- 
tation all  solids,  mineral  and  organic,  of  greater  density  than  the  water,  descend  or 
adhere  to  the  sides  of  the  bottle.  They  tend  downward  enveloping  and  carrying  with 
them  in  their  condensing  cloud,  many  suspended  matters  which  would  have  fallen- but 
slowly,  or  not  at  all  on  account  of  their  levity.  The  supernatant  water  is  purified  by 
the  removal  of  the  organic  matter,  living  and  dead,  which  had  been  in  suspension. 
Even  the  organic  matter  in  solution  has  been  reduced  in  quantity  by  the  growth  of 
microscopic  forms  which  have  been  precipitated  with  the  mineral  matters. 

If  any  interest  attaches  to  the  quantity  of  sediment  100  c.  c.  of  the  clear  water  may 
be  evaporated  to  dryness  and  weighed  for  the  dissolved  solids  in  the  water,  and  this, 
when  deducted  from  the  previously  ascertained  total  solids,  will  give  the  amount  of 
sediment.  The  loss  of  weight  on  ignition  may  also  he  compared  with  that  already 
recorded.  If  considered  necessary  to  ascertain  the  character  of  the  water  when  dis- 
solved matters  only  are  present,  500  c.  c.  may  be  treated  by  Wanklyn's  process,  and 
200  c.  c.  by  the  permanganate  and  oxalic  solutions.  The  difference  between  these 
results  from  the  clear  water  and  those  previously  obtained  by  the  same  j)rocesses  will 
give  better  expression  to  the  organic  constitution  of  the  sediment  than  the  loss  of 
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,vei-lit  on  i^aition,  and  will  sliow  what  can  be  done  by  sedimentation  or  mecbanical 
filtration  tolmprove  the  quality  of  the  original  sample.  .    •  -n 

Turbid  later^s  have  to  be  fre'ed  from  their  torbidity  before  tl^^y^^^^.'jf 
cinnkiiia-  supplies.  This  is  usually  effected  in  setthng  reservoirs  or  by  filtration  The 
mi\ntU?  of  a  sediment  determines  the  rate  of  its  accumulation  m  sedimentmg  tanks 
lud  reirvoirs  and  on  the  surface  of  filter-beds ;  but  it  is  the  character  rather  than  the 
^ uandtv  ^hich  is  of  interest  practically.  If  the  mineral  particles  are  so  heavy  that 
Xec  Olid  se  ties  in  a  short  time,  the  water,  so  far  as  sediment  is  concerned,  and  irre- 
'  Ltivfof  itsTuantity,  is  a  better  sample  than  one  which  takes  twice  as  long  to  clear. 
If  the  mbieml  parncles  when  lavered  iver  the  surface  of  a  filter,  form  an  impervious 
itritum  tSi^h  which  a  continuance  of  the  filtration  is  impossible  the  water  is  a 
wo^se^ampl^^^^^^^  account  of  its  sediment  than  another  which  deposits  more  |)nt  does 
not  choke  ?he  filter.  Quantity  is  therefore  secondary  to  quahty.  Sandy  P articles  are 
casilv  removed  fi'om  a  water.  They  fall  readily,  forming  a  pervious  ^^y^^^-^^^^'^^^ 
of  fiaelv-divided  clay,  on  the  contrary,  take  long  to  subside,  and  line  the  bottom  with 
an  impivimirstr  Hence,  a  small  quantity  of  clay  suspended  m  a  water  detracts 

morfrom  Tts  value  as  a  water  supply  than  a  large  quantity  of  «;l;^^eous  sec^im^^^ 
provided  the  water  in  both  instances  contains  so  much  organic  matter  that  punhca- 
i^u  bf  separation  of  the  sediment  must  be  efieected  before  it  can      used  Water 
turbid  from  clay  may,  however,  be  very  free  from  organic  impurity,  as  m  the  case  of 
Ihe  wellHt  Duckbill,  Miss.  (Analyses  168  and  169),  where  the  suspicions  suggested 
bv  the  uninvitino-  appearance  of  the  water  were  not  sustained  by  analysis. 
'''to  oSn  iL  ledZ^     for  microscopic  use,  any  water  which  ^^^^^^^  ^^^^^ 
ofi-  for  analytical  purposes  must  be  removed  until  there  remain  only  about  30  or  40  c. 
c    which  aVe  shake/up  and  tilted  with  the  suspended  matters  into  a  conical  glass 
^^hS  sedimentation  isigain  permitted  to  take  place.    The  clear  water  is  drawn  off 
by  means  of  a  pipette  ;  or  it  maybe  poured  out  of  the  glass  if,  as  is  l^^^^^^f^^^^ 
the  sediment  is  not  much  disturbed  by  the  motion,  and  a  droplet  of  the  residue  is 
transferred  to  a  slide  for  examination.  i   -     a,.  r^i^A 

The  appearances  on  the  microscopic  field  are  extremely  complex.  On  tjie  one  slide 
there  may  be  matter  for  long-continued  study,  matter  which  maybe  Productive  of 
much  dissatisfaction  to  the  observer  from  inability  to  coniprehend  its  ^f^^^J' 
though  thus  complex  when  examined  minutely,  each  sediment  presents  certain  char- 
acteristics which  are  seen  at  a  glance  with  ordinary  powers  and  upon  which  the  quai- 
itv  of  the  water  may  frequently  be  predicated. 
The  matters  are  mineral,  organic,  and  vitalized. 

The  mineral  consist  of:  .  -.  i        •  i  Ain.^v, 

1st   Silica,  which  occurs  in  angular  fragments,  unaffected  by  acids.    When  these 

are  tiie  characteristic  of  the  field  the  water  is  probably  pure.  ^-u 
2d.  Calcic  carbonate,  in  angular  pieces,  which  are  readily  discriminated  by  their  et- 

fervescence  when  a  trace  of  acid  is  insinuated  beneath  the  cover.    In  such  cases  the 

3d.'  clil^^'occuiTiu^^^  particles  just  visible  on  the  field;*  when  slightly  out  of  focus 
they  may  appear  as  minute  spherules,  when  aggregated  by  an  accidental  touch  on  the 
glass  CO  ver  they  may  assume  an  obscurely  organized  appearance  V^^K,^'^''  T  f^A^t 
by  rea<rents.  they  may  be  present  in  pure  waters,  as  m  the  DuckhiU  wells,  and  m 
the  cislern  303  Cynthia  street,  Memphis  (Analysis  112),  where  their  presence  led  to 
the  explanation  that  Wolf  River  water  loaded  with  clay  had  been  stored  m  the  cis- 
tern two  years  before.    Usually,  however,  clay  particles  in  a  water  are  accompanied 

by  orjjranic  impurities.  .    ,       .      .  r   

4th  Carbonaceous  particles,  which  may  be  regarded  as  ino-rganic,  since  combustion 
lias  dissolved  their  connection  with  the  organism.  They  may  be  present  m  large 
<inantity  in  pure  cistern  waters,  which  in  consequence  would  be  condemned  by  tlie 
permanganate  process,  if  its  results  were  accepted  as  final.    (See  Analysis  bb.  ) 

5th.  Accidental  inorganic  substances  as  the  ferric  oxide  in  the  cistern  water  from 
Algiers  (Analysis  32),  which  was  easily  recognized  by  its  amorphism  and  color,  by  its 
solubility  in  hydrochloric  acid,  and  action  with  sulphocyanide. 

A  great  variety  of  organic  matters  occur  in  the  deposit.  These  are  easily  discrim- 
inated when  fresii,  but  in  the  progress  of  disintegration  and  decay  the  histological 
characters  become  lost  and  their  origin  is  of  necessity  obscured.  That  they  are  or- 
cauic,  however,  may  be  determined  in  the  absence  of  internal  evidence  by  their  (in- 
ference from  the  usual  forms  of  inorganic  deposit,  and  by  the  activity  of  the  micro- 
scopic life  in  their  neighborhood.  Those  most  frequent  in  their  occurrence  are  frag- 
ments of  woody  tissue  from  the  roof  in  cistern  waters  and  from  the  wood-work  in 
wells.  The  pitted  tissue  shows  their  derivation  from  cypress  and  pme.  I  ragments 
of  straw,  starch-cells,  pollen-grains,  &c.,  are  of  common  occurrence  m  cistern  waters 
as  also  the  cellular  tissue,  stomata,  veinlets,  &.c.,  of  broken  up  leaves.  Dark-colored 
solid  looking  masses  of  woody  tissue  from  the  roots  of  trees  when  present  m  a  well- 
water  sediment  lead  to  the  expectation  of  vegetable  impurity  in  the  water.  Cotton 
fibres  were  found  in  nearly  all  of  the  cistern  waters  examined,  and  ii)  many  of  the 
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wells.  Their  prevalence  in  the  atmosphere  deprived  their  presence  in  the  water  of  any 
sinister  meaning.  Wool  and  linen  fibres  may  be  washed  from  the  roof  into  cisterns, 
but  when  found  in  well-waters  inflow  from  the  surface  may  be  suspected.  Fragments 
of  human  hair  and  epidermal  scales  suggest  a  direct  surface  leakage  of  dangerous 
character.  Insect  remains,  such  as  the  legs,  antennae,  abdomiual  shell,  portions  of 
wing,  scales  of  butterfly,  &c.,  may  be  present  in  cisterns,  indicating  a  corresponding 
degree  of  impurity  in  the  water,  and  affording  evidence  of  inefftcient  filtration  in  the 
case  of  well  waters,  or  of  their  insufficient  protection. 

The  germs  of  vitality  are  so  universally  diffused  that,  where  there  is  food,  develop- 
ment, growth  and  reproduction  will  ensue  under  ordinary  circumstances.  Tempera- 
ture retards  or  accelerates,  but  the  same  change  which  promotes  the  growth  of  micro- 
scopic organisms  induces  in  devitalized  matters,  the  fermentative  or  putrefactive 
changes  which  transform  their  albuminoids  from  wholesome  to  unwholesome  as  regards 
their  action  on  the  human  system.  These  growths  may  therefore  be  considered  in 
many  cases  as  measuring  not  the  albuminoids  of  a  water,  but  the  condition  of  these 
albuminoids  as  to  nocivity. 

The  vegetable  kingdom  furnishes  the  water  sediment  with  the  minute  bacteria 
swarming  from  their  gelatinous  matrix.  These  would  probably  have  been  discovered 
in  many  cases  in  the  examinations  which  are  recorded  hereafter  had  they  been  looked 
for  wich  higher  ^lowers.  They  occurred  occasionally,  however,  and  are  mentioned  only 
when  they  constituted  a  striking  or  characteristic  feature  of  the  field.  Their  connec- 
tion with  the  putrefactive  process  is  universally  accepted. 

In  Dr.  Sanderson's  Report  of  Researches  on  the  Intimate  Pathology  of  Contagion 
(in  the  thirteenth  report  of  the  medical  officer  of  the  Privy  Council,  London,  1871), 
a  mode  of  testing  the  relative  organic  purity  of  waters  is  suggested.  He  found  in  his 
investigations  into  the  origin  and  growth  of  bacteria  that  waters  which  show  freedom 
from  organic  germs,  not  only  under  the  microscrope  but  Avlien  viewed  by  the  electric 
beam,  are  nevertheless  capable  of  determining  bacterial  growth  when  added  to  a 
proper  nutritive  liquid.  Pasteur's  solution  was  used  in  the  experiments.  It  consists 
of  10  parts  of  sugar  .5  of  tartrate  of  ammonia,  .1  of  yeast  ash,  and  100  of  water. 
When  boiled  in  a  flask  which  has  been  purified  by  exposure  to  a  temperature  of  200° 
C.  (392°  Fahr.)  in  a  hot-air  oven  the  liquid  will  remain  clear  indefinitely,  provided  it 
is  protected  from  atmospheric  dust  by  a  plug  of  cotton  wool.  Bat  if  a  few  drops  of 
water  are  added  to  the  solution  by  means  of  a  pipette  which  has  been  purified  by  heat, 
a  turbidity  will  occur  in  the  course  of  a  few  days  from  the  develoi^ment  and  growth 
of  innumerable  bacteria  and  fungi.  The  length  of  time  the  test  liquid  remains  clear 
and  its  subsequent  cloudiness  are  suggested  as  a  means  for  determining  the  relative 
zymotic  properties  of  drinking  waters. 

This  process  is  destitute  of  value  as  an  indicator  of  the  quantity  of  organic  matter. 
There  are  few  waters  which  will  not  yield  positive  results  when  so  heated.  Distilled 
water  will  determine  the  growth  unless  it  has  been  recently  boiled  in  a  purified  flask. 
But  no  claim  of  this  kind  lias  been  advanced  in  its  behalf.  It  is  simply  a  method, 
and  a  good  one,  of  determining  the  relative  bacteroidal  fecundity  of  two  or  more 
waters,  and  where  the  ordinary  analytical  examination  fails  to  indicate  a  difference 
between  samples  which  have  been  submitted  for  comparison,  this  test  might  be  useful 
in  determining  a  preference. 

The  palmellaceous  algae  developed  in  their  gelatinous  fronds,  together  with  the 
protococcus  cells  and  zoos^^ores  have  as  much  interest  for  the  sanitary  microscopist  as 
the  bacteroids.  Vegetable  organic  matter  is  indicated  when  they  are  present.  Their 
associates  are  amorphous,  protoplasmic  masses,  and  the  vorticella. 

The  symmetrical  forms  of  the  desmids  and  diatoms  are  so  frequently  found  as  to 
deprive  their  presence  of  any  value  except  where  they  constitute  the  characteristic 
of  the  field,  as  in  pure  well  or  spring  waters.  Impurity  develops  other  forms  of  life 
which  withdraws  the  attention  of  the  observer  from  the  occasional  diatom. 

The  filamentous  Oscillatoriaceoe  and  nostocs  with  their  transverse  markings  and 
constrictions,  and  the  other  confervoid  genera  where  the  colored  endochrome  becomes 
converted  into  motile  zoospores  as  in  Zygnema  Spirogyra,  Zygogouium,  Conferva, 
(Edogonium,  and  Chsetophora,  are  so  generally  found  in  water  that  it  is  only  where 
they  become  prominent  as  a  sediment  that  excess  of  organic  impurity  may  be  sus- 
pected. * 

Of  the  animals  found  in  water  supplies,  the  Rotifera,  the  most  common  of  which  are 
Rotifer  and  Hydatina,  theEutomostraca,  Cypris,  Cyclops,  Daphnia,  &c.,  the  Arachnida, 
Macrobiotus,  and  Hydrachna,  occur  frequently  in  waters  which  experience  as  well  as 
chemical  investigation  shows  to  be  wholesome.  If  present  in  large  numbers  a  cor- 
responding impurity  in  the  water  is  indicated,  but  when  met  accidentally  and  a  sec- 
ond specimen  is  discovered  only  after  the  examination  of  several  slides,  the  quality  of 
the  water  need  not  be  called  in  question. 

The  tciitncled  infusoria,  sach  as  Euglena  andPeranema  and  the  ciliated  Acomia,  En- 
cbel  \  s,  ;mi(1  A  ly.scmn,  are  also  to  be  found  in  waters  which  give  good  results  chemically. 
Oxytriclia,  Kei'oiia,  and  Euplotes  occur  in  less  pure  waters. 
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The  flat  worms,  the  Auguilliila  and  the  regularly  ciliated  Paramecia  of  which  tliose 
most  commonly  met  are  the  oblong  compressed  Paramecium  with  its  oblique  fold,  the 
eloii'^ated  Amphileptus,  and  the  flask-shaped  Lacrymaria,  with  its  long  neck  and  cilia- 
ted mouth  coincide  with  waters  which  would  be  condemned  on  chemical  grounds. 
SUvo-ish  Aniffiboids,  as  Amaba  and  Actinophrys,  more  active  protoplasmic  masses,  as 
I  Monas,  Cyclidium  Cercomonas,  &c.,  and  a  profusion  of  Vorticellaj  m  an  active  or  en- 
cysted condition,  are  undoubtedly  characteristic  of  an  impure  water. 
■  Several  instances  occurred  (Analyses  101,  214)  where  a  water  condemned  by  the 
chemical  results  o-ave  no  indication  of  impurity  under  the  microscope.  This  must  be 
attributed  to  the^'perfect  sedimentation  which  had  taken  place  in  the  well  or  cistern. 
In  such  cases  no  particles  of  decaying  vegetation  were  found  on  the  field.  The  sedi- 
ment was  nil  or  consisted  of  a  few  amorphous  particles.  Had  the  water  been  so  dis- 
turbed in  the  act  of  drawing  the  sample  as  to  have  brought  up  some  minute  pieces  of 
veo-etable  decay,  those  pieces  would  have  been  found  surrounded  with  some  of  the 
forms  above  mentioned.  Pure  waters  with  vegetable  tissues  accidentally  on  the  field 
have  but  little  accompanving  organic  life.  Impure  waters,  on  the  contrary,  are  gen- 
erallv  full  of  it.  Exceptional  cases  occur,  some  of  which  may  be  explained,  as 
suf^o-ested  above,  bv  the  perfection  of  the  sedimentation,  but  in  others  the  cause  is 
obscure.  Analysis 'l49,  for  instance,  shows  a  dead  field,  and  the  mineral  particles  and 
vegetable  matters  brought  up  prove  the  non-existence  of  organic  life  not  only  m  the 
submitted  sample  but  in  the  well  itself.  It  is  true  that  in  this  case  the  inorganic 
solids  which  are  large  and  mostly  of  a  saline  character  might  be  suspected  of  an  in- 
terference with  development,  but  Analysis  222,  which  is  similarly  constituted  although 
not  so  highly  charged,  gives  a  sediment  which  is  full  of  organisms. 

On  the  other  hand,  when  a  well  which  is  liable  to  an  impure  inflow,  as  evidenced 
by  the  co-existence  of  nitrates  and  nitrites,  furnishes  a  sample  which  is  free  from 
albuminoids  and  from  oxidizable  organic  matter,  the  microscopic  characters  may  givo 
direct  assurance  that  the  water  has  not  always  been  as  pure  as  the  sample  submitted 
for  analysis. 
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NOTES  TO  PRECEDING  TABLE. 

Nos  1  and  3  show  the  higli  ammonia  and  albuminoid  figures  obtained  at  tbc  commence- 
ment of  a  rainfall.  Nos.  2  and  4  manifest  the  purer  character  of  the  water  towards  the 
end  of  the  fall,  although  the  free  ammonia  in  No.  4  is  much  increased  on  account  of 
electric  conditions.  The  microscope  gives  the  general  constitution  of  the  atmospheric 
impurities  brought  down  by  (he  rainfall.  Since  No.  1  is  the  average  water  of  four 
hours  of  rainfall,  and  No.  3  that  of  three  hours  of  fall,  it  is  plain  that  to  excludo 
impure  water  from  a  cistern,  the  use  of  the  cut-off  must  be  continued  long  after  the 
grosser  impurities  from  the  atmosphere  and  roof  have  been  washed  away.  In  No.  5  the 
ammonia  is  high,  probably  from  products  of  combustion  deposited  on  the  roof.  Tliese^ 
analyses  were  made  to  show  the  character  of  the  water  which  was  enteriug  the  cisterns  - 
for  storage. 

Nos.  6  to  16  are  samples  of  the  purest  waters  found  in  tanks.  The  large  ammonia, 
figures  in  No.  6,  7,  9,  and  11  are  from  recent  rainfall.  The  permanganate  result  is 
higher  in  No.  6,  the  sample  being  from  a  shingle  roof,  than  in  the  others,  which  are 
from  slate  roofs.  The  nitric  acid  in  No.  6  is  identical  with  that  in  No.  5,  the  estima- 
tion in  both  cases  having  been  made  to  ascertain  the  normal  figure.  The  chlorine 
of  No.  7  is  higher  than  usually  occurs  with  good  water.  The  microscopic  characters 
are  satisfactory  in  all,  the  zoospores  which  appear  in  Nos.  12  to  16  having,  so  far  as 
ascertained,  no  sinister  meaning.    They  are  present  in  the  rainfall  No.  1. 

After  the  distillation  of  the  albuminoid  ammonia  from  No.  16,  the  contents  of  the 
retort  were  permitted  to  stand  for  twenty-four  hours,  when  a  further  distillate  was 
obtained  which  contained  no  ammonia.  (See  also  No,  244.)  No.  16  was  brought  in 
by  the  sanitary  inspector,  as  a  sample  of  the  good  cistern  water  in  his  district.  Com- 
pare its  results  with  No.  44.  In  No.  17,  the  rotifers  are  noticeable.  They  seldom  occur 
in  water  which  gives  such  good  results  by  the  chemical  processes.  There  are  probably 
foul  accumulations  at  the  bottom  of  the  cistern,  which,  under  the  influence  of  increased 
temperature,  will  give  a  less  satisfactory  drinking  water.  Nos.  18  and  19  are  good 
waters,  obtained  by  trapping  the  sedimentary  matters  in  an  iron  tank  and  permitting 
the  cisterns  to  fill  by  overflow  from  it.  The  sandstone  filter  in  No.  19  exercises  little 
or  no  influence  on  the  purification  of  the  water.  It  was  fouud  to  be  a  simple 
diaphragm  through  which  the  water  passed  with  the  mech^jiaical  separation  of  sus- 
pended particles,  but  with  no  exposure  to  oxidizing  influences.  Compare  Analyses  - 
262  and  263.  1 

Nos.  20  to  33  must  be  considered  fair  specimens  of  cistern  water.    They  will  probably 
become  tainted  during  the  summer  season.    Nos.  20  and  23  bumped  viciously  during! 
the  albuminoid  distillation. 

The  large  oxygen  figures  corresponding  with  the  shingle  roof  are  seen  in  Nos.  27i 
and  29,  where  the  free  ammonia  also  is  high.  The  origin  of  the  ammonia  in  No.  25  is 
unknown.  The  cyclops,  hydrachna,  and  ciliated  infusoria  in  Nos.  20  to  27  are  so  often 
met  with  in  waters  which  universal  experience  shows  to  be  wholesome,  that  their 
presence  indicates  only  a  larger  amount  of  organic  matter  in  the  waters  than  in  those  , 
which  precede  them  on  the  list.  The  albuminoid  figure  in  No.  27  is  high  on  account 
of  the  presence  of  these  ciliated  animalcules.  The  sediment  was  stirred  from  the  bot- 
tom of  the  cistern  before  collecting  the  water,  under  the  mistaken  idea  that  the  analyst 
required  a  goodly  proportion  of  it  in  the  sample  bottle.  The  rotifers  in  Nos.  28, 29,  and 
32  are  a  higher  phase  of  animal  development,  and  lead  the  way  to  the  more  impureij 
waters  which  follow.  '  I 

Nos.  29,  30,  and  31  were  furnished  by  a  gentleman  much  interested  in  the  methods  for  i 
insuring  purity  in  cistern  waters,  and  were  intended  to  illustrate  the  efficiency  of  such  1 
methods;  No.  29  to  show  the  character  of  the  water  from  a  shingle  roof,  collected  as  | 
is  customary  with  no  efi'ort  to  exclude  roof-washing,  and  stored  in  a  cistern  which  had  I 
not  been  cleaned  in  four  years ;  Nos.  30  and  31  to  show  the  same  rainfall  as  shed  from  I 
a  slate  roof  with  a  cut-otf  guarding  the  entrance  to  the  cisterns.  Unfortunately,  the  v 
latter  samples  were  contaminated  by  rotten  and  alcoholic  corks  in  the  containing  'J 
vessels,  which  gave  rise  to  the  anomalous  microscopic  appearances,  and  deprived  the  j 
experiments  of  comparative  value.  1 

The  ammoniacal  contamination  in  Nos.  34  and  35  is  sufficiently  explained  by  their  | 
proximity  to  the  ''works."   The  albuminoid  ammonia  in  the  latter  was  not  determined,  r 

Nos.  36  to  40  are  not  such  waters  as  should  be  contained  in  the  cisterns  of  public 
institutions. 

Nos.  40  to  46  are  undoubtedly  bad  waters,  the  rotifers,  vorticells,  amceboids,  &c., 
showing  the  rankness  of  the  impurity,  and  rendering  chemical  investigation  unneces- 
sary. No.  44  was  brought  by  the  sanitary  inspector  as  an  illustration  of  the  bad  cis- 
tern water  in  his  district.  No.  45  m^is  sent  as  a  sample  of  suspicious  water  in  connec- 
tion with  malarial  remittents  occurring  among  the  persons  making  use  of  it.  No.  46 
is  from  a  well-paved  and  non-malarious  part  of  the  city  of  New  Orleans.  It  was  fur- 
nished bv  Dr.  C.  B.  White,  medical  director  of  the  Citizens'  Auxiliary  Sanitary  Associ- 
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ritv  of  the  sample  xvas  such  that  Ms  results    During  the  progress  of  the 

,.ater  furnished  for       P;;fP°^«      ff«T!leTeloped  iu  the  hoSse  supplied  with  the 

"'^■::^,'Tn  Xos  4'^  «  aud  4C  <Us?  1  ed  in  quantities  wbieh  diminished  50  per  cent,  tn 
monia  m  .Nos.  4.,  40,  auu  iu  nti  »rs  the  evolution  was  more  rapid. 

'''Kr^^i^tf,^^^:^^^—^^  of  the  fall,  as  shown  by 
.u\lvses  NrTaSl  t  and  e"  n  after  the  fall  has  continued  for  some  time,  as  m  the 

-S^T^^aliditional  impurities  wU^^^ 

^ai^rm^hlru^ari^lSeo^^^^ 

some  open  upper  rooms  of  a  public  buildiDg  ^^^^f^^^^^^^J^^f^^^tl  relklue.  Of  the  dry 
"t'^he"ateuUratfn  of  tht'*j:o^-washed  matter  in  the  bottom  of.  the  cistern  and 

',jS:l%?a^^^r=^^^^^^^^ 

i^Siiiiiiiii 

AN-hich  ought  uot  to  have  been  admitted  mto  the  cistern,  or  w men  uu^ 

the  purification  than  the  ^^^f^^ '^^^^f  ^^^^ '^^^^^^^^^^  Mo  dur  nT^^^  summer  season  to 
^vhich  were  not  sunk  was  lound  at  loi  t  irebie,  ^^^^-^  ^""[^'llr  .  ^  Orleans  Ex- 
have  the  same  characters  as  that  from  the  cypress-wood  tanks  ^^  ^^^1^^^^ 
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with  sand  The  upper  end  of  the  tube  projects  about  half  an  inch  into  the  bodv  «f 
the  funnel  to  permit  of  tying  a  filtering  cloth  o^er  the  top  of  the  sand    The  an^?f 

Tl  T.t''  1?    ^ii?-'""!!  ^^1^^       ^l''^'''^         «f      f'^^^^l  serves  to  traTsolid  ma?tef  s 
To  clean  this  falter  the  filtering  cloth  guarding  the  top  of  the  tube  has  t^be  rS^ovir?" 
washed,  and  replaced.    At  longer  intervals,  when  the  filter  shows  signs  of  IZlT.' 
half  an  inch  of  the  upper  layer  of  sand  may  be  removed  and  replacecl  by  Ls^matf' 
rial.    At  yet  longer  periods  the  whole  of  the  contents  of  the  tube  may  be  diniped  oui 
and  renewed.    Earthenware  is  more  durable  than  tin,  and  would  preserve  the  wateJ 
cooler  during  the  warm  months.    A  sample  of  cistern  water  containlnr0l6  ilrt  of 
organic  ammonia  when  purified  by  passing  through  wood  charcoal  inTtilier  as  abovf 
described  gave  007  part.    But  animal  charcoal  should  be  used^in  which  cLe  sucH 
water  as  that  of  this  cistern  would  be  reduced  almost  to  organic  purity  * 
The  albuminoid  ammonia  process  affords  the  best  insight  into  the  character  of  rain 
water  in  raised  tanks,  the  results  being  uniformly  in  accordance  with  the  microsconl' 
evidence     When  the  albuminoid  amounts  are  deprived  of  their  ^100^1  vaC^^^ 
erasing  the  decimal  points  and  the  ciphers  which  follow  them,  the  figures  whi^^^ 
obtained  constitute  a  useful  scale  of  relative  impurity.    By  means  of  them  an^onre  ^ 
ciation  of  the  character  of  different  waters  can  be'^conveyenrtW^vhrwhOe 
interested  in  the  waters  in  question,  are  ignorant  of  the  methods  of  analys^s'aml  of 
tnnX^  ^^^^^^^'^      tli^  determination  of  the  organic  ammonia     When  it  is 

r  00 w  on/  ^^.f organically  pure  water  or  onS  containing  .000  part  3  or  4 
(.003  or  .004  part)  a  pure  spring  water,  10  (.010  part)  a  good  rain  water  20  r  020  na^tt 
a  dangerous  water,  and  90  (.090  part)  water  from  the  swamps,  the^aniUry  position  of 
witfpr'ecirim^^^^  "^'^       impurity  figure  of  12,  22,  or  39,  ^d,  can  be  ToLZtZ^l 

samples  of  good  water  from  sound  cisterns.  Calcic  carbonate  was 
found  m  the  residue  of  many,  as  in  Nos.  52,  54,  62,  63,  and  others,  and  wa^s  believed 
lar™n^^^^^^^^  ^^1-^^^^  found inNos.  64,  65,  and  66,  inclparalfvely 

large  quantity  without  a  corresponding  increase  in  the  chlorine,  the  lime  was  referred 
to  it^  proper  source-the  lining  of  the  cistern.    Excess  of  total 'solidsTas  SnS 
on  the  lime  carbonate  except  in  Nos.  59,  62,  68,  73,  and  74,  where  clay  part  cfes  w^^^^ 
the  cause.    The  chlorine  is  large  in  No.  73  4nd  would  indicate  leakage  but  tl?!t 
microscope  shows  Wolf  River  ^lay  to  be  presentT  and  suggLts  that^^^^^^  chlorine  ma v 
remain  from  river  water  recently  stored  in  the  cistern,  "fhe  albuminoid 
rZiu  *^  .V       *^ff,«^«««s.  The  ammonia  is  variable,  and  from  ^^rpermlng^^^^ 
lesults  nothing  could  be  predicated  of  these  waters  as  a  class.    Witness,  for  instance 
r^tJj^T  "l^^-"-  ^'''^         The  microscopic  characters  comprL  sooS 

mineral  matters  with  more  or  less  of  decayed  vegetation,  zoospores,  onglena  pe?anema 
acomia,  and  enchelys,  with  occasionally  the  cyclops.  The  chlorine  i^x^ts  lZ^v^il 
th^wZrV^'^^'  T'''''  impossibihty  of  sewage  contaminS  in  a^v  of 

nnL.linn  Z^"^^^^""^^'^'  f  58  and  59,  where  the  waters  were  uninvitin<.  S 

appearance  from  soot  or  clay  discoloration,  and  the  cistern  in  the  latter  case  at  leaS 
lirHv  on  ?hf proximity  to  vaults,  th^  question  of  wholesooieness  depended  en 
tirely  on  the  amount  ot  chloriue  found.    The  free  and  albuminoid  ammonias  and  the 
CTnFf.^^^  '  results  might  have  been  obtained  from  a  water  coutannna  ^d  by  sew! 
TT.t\r         r  ^«en  higher  thau  .05  and  .15  parti 

H^fp!?r'\r  ^^'^f^jntrous  acids  with  the  free  ammonia  and  the  proximity  o f  S 

ciste.n  t(  the  privy  vault  suggest  sewage  in  the  case  of  No.  75.    With  any  increase 

f  f  hp  w  ?''T        ""'f''  ^''^^'^  ^«      considered  dangerous.    The  albuminoids 

of  tbe  water  have  undergone  oxidation  while  stored.  uumiuoias 

.'wV  ^^.f"  from  sound  cisterns,  as  evidenced  by  the  quantity  of  chlorine;  but 
althouoh  the  albuminoids  are  under  .010,  the  amount  of  vegetable  decay  and  p^ofu- 
76  7?  80"8nn?;8'  the  sediment,  as  in  Nos.  77  and  78?  with  the  rotifersof  No  . 

7b  79,  80,  81,  and  8o  the  vorticels  of  No.  82,  and  the  anguiilulaof  No.  84  indicate  the 
waters  as  less  desirable  than  those  which  precede  them"  No.  84  is  chemically  an  ex- 
cellent water,  but  as  anguillula  is  usually  In  inhabitant  of  foul  cister^  its  presence 
o^Jfn  r.i*''''' T*^'  the  small  increase  in  nitrates  was  made  the  bas^^of  a  susS 
against  the  water.  This  cistern  furnished  the  supply  of  one  of  the  public  scboX 
and  as  such  supplies  should  be  above  suspicion,  an  Adverse  report  was  i  endere.l  wM^^^ 
resulted  in  orders  for  the  purification  ami  disuse  of  the  neiihboiino- vaX^a^^^^^^^ 
cleaning  and  re  ining  of  the  cistern.    In  No.  85,  the  cistern'water  of  .Cother  c  f  e 

the  uttr^^^^^^^  ^^^^-^  '^'^    ^^-termination  of 

wi J  Although  the  chemical  results  do  not  throw  doubt  on  the  water  the 

lively  microscopic  field  in  connection  with  a  small  portion  of  decaying  solids  and  t lie 
L  No' sVn  ^If'^^"^^^  o^it  of  tlie  cistern  as  a  mean^  of  prec^mtio.^ 

"    1   1  1  ^''^'''^Jl''''      ^^^^  chemical  results  would  indicate  sewage  pollution 

Amount  of  '"'^^^  '^'^^.^f^  ^"V^  albuminoid  figures  with  the  relative,] v  large 

amount  of  free  ammonia  might  result  from  ureal  decomposition,  especially  when  ac- 
companied by  the  chlorine,  which  is  present  in  this  case.^  Nitrates  we^e  I  erm^^^^^^ 
in  this  water  on  account  of  its  suspicious  character.    An  adverse  report  would  have 
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jecn  rendered,  but  tlie  excess  of  cliloriue  was  satisfactorily  accounted  for.  A  few 
nonths  before,  at  the  beginning  of  the  year  1879,  the  yellow-fever  season,  some  one 
•onnected  with  the  institution  (Christian  Brothers'  School)  threw  common  salt  into 
ho  cistern  as  an  antiseptic  or  preservative.  A  consideration  of  the  quantity  said  to 
been  introduced,  in  connection  with  the  subsequent  rainfall,  the  capacity  of  the 
in,  and  the  chlorine  found,  corroborated  this  statement  as  to  the  origin  of  the  sus- 

r /led'sewage  salt,  and  sustained  the  microscopic  appearances  which  until  then  had 
,tO()d  alone  in  their  favorable  testimony. 

Nos.  87  to  101  are  shown  bv  the  chlorine  to  be  samples  from  sound  cisterns,  although 
•aicic  carbonate  was  present  in  them  all.  No.  91  has  a  slight  excess  of  chlorine,  but 
he  clay  particles  which  accompany  it  indicate  the  possibility  of  Wolf  River  water 
having' been  at  one  time  contained  in  the  cistern. 

Nos.  87  to  91  are  usable  waters,  judging  from  their  general  appearance  and  repute 
md  the  microscopic  characters  of  their  sedimentary  matters,  although  in  No.  90  thealbu- 
uinoid  figure  is  high,  probably  from  a  disturbance  of  the  sediment  in  the  cistern  as 
u  the  case  of  the  raised  tank  No.  27. 

Nos.  92  to  100  are  undoubtedly  bad  waters,  basing  the  opinion  on  the  microscopic 
U)i)carances  and  the  albuminoid  and  oxygen  figures  which  testify  to  a  large  organic 
■ontamination  of  the  same  nature  (except  in  No.  100)  as  that  which  is  present  in  im- 
pure, freshly-fallen  rain.  Even  No.  94,  with  its  large  amount  of  carbonaceous  matter, 
IS  shown  by  the  permanganate,  yields  its  albuminoid  ammonia  in  the  same  manner  as 
he  rainfalL    The  successive  distillates  of  No.  IC'O  gave  .06,  .03,  .01  of  organic  ammo- 

'  Nos.  95  and  96  have  the  albuminoids  small  compared  w  ith  the  others,  but  in  other 
c-pects  they  are  similar.  But  for  such  cases  and  those  which,  like  No.  90,  have  the 
lib Liminoids  higher  in  an  apparently  purer  water,  the  amount  of  organic  ammonia 
svould  be  the  index  of  the  character  of  rain-water  stored  in  sound  cisterns. 

Nos.  93  and  94  are  from  cisterns  which  were  used  by  a  settlement  of  100  people,  25 
>f  whom  were  seized  by  yellow  fever  during  the  epidemic  of  1878  ;  mortality,  13. 

The  owner  of  the  cistern  from  which  No.  97  was  obtained  was  suflfering  from  an  at- 
rack  of  malarial  ha^maturia,  simulating  yellow  fever,  at  the  time  of  the  examination. 
The  analyst  is  indebted  for  the  sample  and  for  the  privilege  of  investigating  the  feb- 
rile case  to  the  kindness  of  Dr.  Wirt  Johnson,  secretary  of  the  Mississippi  State  board. 

The  nitrites  in  Nos.  92,  96,  and  100  must  have  been  formed  during  the  storage  of  the 
svaters,  as  the  cisterns  are  manifestly  impermeable. 

Nos.  98  and  99  are  condemned,  irrespective  of  their  proximity  to  vaults.  They  show 
ihat  a  cistern  can  be  made  practically  impervious,  for  in  them  any  leakage  would  be 
shown  by  an  excess  of  chlorine. 

Three  hundred  people  use  the  water  No.  100. 

The  large  amount  of  free  ammonia  in  No.  101  indicates  sewage  or  a  condition  of  cis- 
tern which  interferes  with  the  natural  process  of  purification.  The  chlorine  figure 
i.ontra-indicates  sewage  pollution.  The  microscopic  appearances  in  this  water  were 
leceptive.  No  vegetable  decay  was  discovered.  The  study  of  this  sediment  and  of 
others  in  connection  Avith  it  showed  that  a  w^ater  containing  much  organic  matter  m 
solution  may  give  no  indication  of  its  character  under  the  microscope  if  it  is  drawn 
w  ithout  disturbing  its  perfect  sedimentation.  If,  however,  there  is  present  in  the  sam- 
ple bottle  some  small  particles  of  decaying  vegetation,  much  organic  life  will  be  found 
around  them  if  the  water  is  impure.    (See  analyses  Nos.  126  and  127.) 

In  Nos.  102  to  115  the  albuminoid  figure  is  below  .010.  They  are  samples  of  good 
water  drawn  from  leaky  cisterns.  They  do  not  show  the  presence  of  sewage  pollution, 
but  they  are  liable  to"  be  contaminated  at  any  moment.  Relining  would  sufQce  to 
render  tiieni  valuable  reservoirs,  provided-there  is  no  collection  of  tilth  in  their  neigh- 
borhood ;  but  in  No.  109,  for  instance,  where  the  vault  is  represented  as  being  only  5 
feet  distant,  no  nieasure  less  radical  than  the  disuse  of  the  cistern  could  be  considered 
compatible  with  sanitary  requirements.  In  this  case,'the  small  amount  of  free  am- 
monia guarantees  wholesomeness  for  the  present.  In  other  samples,  as  Nos.  107  and 
114,  the  absence  of  free  ammonia  bespeaks  present  purity.  In  No.  Ill,  where  the  am- 
monia might  be  considered  suggestive  of  urea,  the  microscopic  characters  free  the 
water  from  suspicion.  In  No.  112,  also,  the  microscopic  evidence  is  valuable  The 
(;ist(;rn  from  which  No.  106  was  obtained  could  hardly  be  called  a  rain-w^^,ter  reservoir. 
It  was  supplied  originally  by  the  rainfall  from  the  roof  of  a  hotel ;  but  the  building 
having  been  destroyed,  the  cistern  Avas  disused  for  several  years  until  water  was  dis- 
<;ovcred  in  it  by  some  colored  squatters,  Avlio  resumed  its  use.  The  water  supply  is  de- 
rived from  the  soil,  like  that  of  a  shallow  well. 

Nos.  108  and  115  hav(^  the  chlorine  quantity  no  larger  than  that  of  some  raised  tanks, 
l):it  cistern  waters  wliich  obtain  such  chlorine  ligures  from  roof  w^ashiugs  arc  usually 
highly  charged  with  organic  impurities.  The  purity  of  these  specimens  appears  to  in- 
'licate  that  the  snuill  increase  in  the  chlorine  comes  from  the  soil  by  leakage.  No.  112 
was  at  one  time  stoi  ed  with  Wolf  River  w^ater,  and  preserved  the  clay  in  the  sediment 
as  a  rc^cord  of  the  storage.  The  large  loss  on  ignition  in  114  appears  to  have  been 
moisture  chiefly. 
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Nos.  IIG  to  119  leak,  No.  117  to  a  small  extent,  so  that  it  is  only  by  comparing  the- 
general  cliaracter  of  the  water  with  the  chlorine  figure,  as  in  Nos.  i08  and  115,  that  the 
leakage  can  be  established.  In  a  sound  cistern  .3  part  of  chlorine  would  be  accom- 
panied by  a  greater  amount  of  organic  impurity  than  is  present  in  this  case.  Chem- 
ically urea  might  be  decomposing  in  these  cisterns,  but  the  microscopic  characters 
contra-indicate  the  supposition.  No.  116  with  its  .010  part  of  albuminoid  ammonia  is  as 
good  a  water  as  many  previously  recorded  which  yields  less,  while  Nos.  120  and  121 
with  .005  and  .007,  respectively,  seem,  from  the  microscopic  appearances,  to  be  less 
desirable  waters  than  even  No.  IIG.  The  permanganate  results  in  Nos.  116,  120,  122 
which  are  from  slate  roofs,  differ  very  noticeably  from  the  others  in  this  list  which 
are  shed  from  shingles.  The  comparatively  large  amount  of  free  ammonia  in  No.  122 
with  its  proximity  to  the  vault,  renders  communication  between  the  reservoirs  a  prob- 
ability; but  the  small  quantity  of  nitrates,  and  especially  of  chlorine,  show  this  to  be 
slight,  if  a]iy.  In  view,  however,  of  the  possibility  of  danger,  this  cistern  should  bo 
condemned. 

Nos.  123  to  125  are  undoubtedly  bad  waters,  although  the  absence  of  free  ammonia 
and  nitrates  proves  freedom  from  sewage.  The  cistern  of  No.  123  was  examined  after 
the  analysis  and  found  to  be  in  want  of  repairs  ;  its  contents  rose  and  fell  with  the 
ground  water.  No.  124  was  furnished  in  connection  with  cases  of  malarial  reniittenfe 
fever,  M^hich  prevailed  in  the  house  supplied  bvthis  water.  Its  albuminoid  ammonia 
distilled  thus:  .07,  .03,  .015,  .005  ==  .024  part.  The  absence  of  sinks  and  stables,  and 
small  amount  of  free  ammonia,  show  that  there  can  be  no  recent  animal  matter  to  ac- 
count for  the  chlorides.  No  particulars  were  furnished  concerning  the  cistern  from 
which  No.  125  was  obtained,  except  the  verbal  remark,  in  response  to  the  inquiry  of 
the  analyst  as  to  whether  he  was  dealing  with  a  very  foul  well  or  cistern  water,  that 
the  cistern  was  in  want  of  repairs  and  was  not  used  much. 

Nos.  126  to  129  were  condemned  as  contaminated  Avith  sewage,  the  opinion  beiuo- 
based  on  the  fact  of  leakage  and  the  proximity  of  vaults ;  on  the  incomplete  oxidation 
of  organic  matter  which  had  taken  place  in'^No.  127,  and  on  the  nitrates  and  micro- 
scopic characters  in  No.  128.    No.  126  illustrates  the  ditiiculty  which  is  sometimes  pre- 
sented in  determining  the  presence  of  sewage  in  a  cistern  water  from  the  laboratory- 
examination  alone.    Nos.  120  and  126  were  sent  for  analysis  without  information  con-  ' 
cerning  the  surroundings  of  the  cisterns,  the  samples  being  simply  lettered  for  identifi-' 
cation.    Leakage  from  the  soil  was  established  in  No.  120  by  the  chlorine  being  larger 
than  was  consistent  with  soundness,  unless  the  water  had  been  highly  charged  with 
impurity  from  roof-washings,  which  was  manifestly  not  the  case,  while  the  absence  of 
sewage  was  proved  by  the  small  amount  of  free  ammonia.    But  notwithstanding  the, 
favorable  results  of  the  albuminoid  and  permanganate  processes,  the  water,  on  account 
of  its  sediment,  was  not  considered  unexceptionable.    In  No.  126,  however,  although 
leakage  was  distinctly  proven,  neither  the  ammonias  nor  the  oxygen  could  discoun-  ' 
tenance  the  idea  of  sewage,  nor  could  they  prove  its  presence,  for  many  sound  cisterns'; 
had  yielded  similar  results.    The  microscope  indicated  the  water  as  organically  im- 
pure, without  showing  that  the  impurity  was  derived  from  animal  waste.    The  leak, . 
however,  ^\as  small,  yielding  only  a  total  of  8  parts.    At  least  one-half  of  this  total 
must  have  come  from  the  roof,  leaving  only  4  parts  or  less  as  due  to  leakage.  Never- 
theless, this  small  proportion  contained  1.3  parts  of  chlorine.    The  ground  water  of  a 
pure  soil  would  have  contributed  earthy  salts  to  a  considerable  extent  along  with  this" 
quantity  of  chlorine.    The  probability,  therefore,  was  that  the  chlorine  came  from 
sewage  infiltration,  and  an  opinion  to  that  effect  was  rendered.    The  surroundings  of 
the  cistern  when  made  known  to  the  analyst  appeared  to  sustain  this  view  of  the- 
impurity  of  its  contents. 

In  Nos.  130  to  136  the  nitrates  present  show  these  w-aters  to  be  tainted  by  that  which . 
has  percolated  through  the  soil  and  lost  its  organic  nitrogen  by  oxidation.  These 
water  samples  may  or  may  not  be  unwholesome,  but  the  cisterns  from  which  they  were 
drawn  are  situated  where  thej^  leaky  condition  exposes  them  to  a  possible  inllow  of 
organic  impurity.  The  likelihood  of  this  can  be  best  determined  by  an  inspection  of 
the  sources  of  filth  in  their  neighborhood.  Many  of  the  waters  from  sound  cistern* 
give  ammonia;  albuminoid  and  oxygen  figures  similar  to  those  in  this  list.  No.  131^ 
for  instance,  may  be  compared  with  No.  52,  and  Nos.  130  and  134  with  Nos.  48  and  49r 
but  the  characters  of  the  sediment  are  essentially  different. 

Calcic  carbonate  is  recorded  as  present  in  all  these  waters,  but  in  No.  135  it  existed 
in  minute  quantity  compared  with  the  total.  On  this  account,  together  with  the 
amount  of  chlorine  and  nitrates,  sewage  infiltration  oxidized  in  its  passage  was  infen-ed 
as  a  contamination  of  the  water.  From  the  analysis,  it  was  uncertain  whether  thin 
water  was  drawn  from  a  well  or  a  leaky  cistern,  and  as  no  information  accom])aui('(l 
the  bottle,  other  than  that  it  came  from  106  Union  street,  Memphis,  and  as  no  ])('rs()n 
appeared  to  make  inquiries  concerning  the  result  of  the  examination,  a  sanitary  in- 
spector was  dispatched  to  the  premises  with  instructions  to  bring  thcirlVom  a  sampki 
of  the  water  supply  and  to  rnake  note  of  its  source.  The  specintcu  returned,  which 
was  reported  as  from  a  cistern,  was  examined  as  to  its  total  solids  and  amount  of 
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rlilorlue,  and  these  agreeing  with  the  results  already  obtained,  the  cistern  was  i-ecorded 
as  leaky  and  liable  to  intrusion  of  sewage.  This  case  possesses  some  interest,  as  an 
attempt  was  made  by  means  of  it  to  throw  doubt  upon  the  accuracy  of  Iho  writer's 
'analytical  work  in  Memphis.  Interested  motives  apparently  lay  at  the  bottom  of  this 
effort,  the  financial  interests  of  individuals  as  opposed  to  the  sanitary  interests  of  tho 
community.  Two  weeks  or  more  after  the  writer  had  left  Memphis,  a  card  appeared 
in  one  of  the  papers,  wherein  a  Mr.  Moore  stated  that  he  knew  a  gentleman  in  Union 
street  who  had  presented  to  the  analyst  a  gallon  of  pure  rain-water,  which  had  been 
condemned  after  examination  as  froni  a  leaky  cistern.  It  fortunately  happened  that 
the  water  from  lOG  Union  was  tho  only  sample  from  that  street  which  was  upon  the 
record.  Pure  rain-water,  understanding  by  that  phrase  water  collected  from  the  clouds 
or  perhaps  from  the  roof  in  clean  dishes,  certainly  does  not  contain  29  parts  of  total 
sohds  of  which  13  are  lost  on  ignition,  2.7  are  chlorine,  and  .549  nitric  acid,  while  its 
ammonia  is  greatly  in  excess  of  .002  and  its  albuminoids  seldom  as  low  as  .010.  That 
some  mistake  had  been  made  bv  the  gentleman  who  collected  the  sample  was  apparent ; 
and  as,  on  several  occasions,  the  writer  had  found  that  an  explanation  of  anomalous 
analvtical  results  could  be  obtained  when  honestly  sought  for,  as  in  the  case  of  the 
common  salt  in  No.  86,  the  Wolf  River  clay  in  No.  112,  and  the  lager  beer  and  alcoholic 
traces  in  waters  which  were  not  recorded  after  the  impurity  in  the  containing  vessel 
was  detected,  he  believed  that  in  this  case  also  the  explanation  might  be  discovered. 
On  instituting  inquiries  at  106  Union  street,  it  was  ascertained  that  Mr.  Moore  himself 
lived  there;  and  as  the  man  who  knew  the  gentleman  who  collected  the  pure  rain- 
water seemed  to  be  intimately  associated  with  th^  gentleman  himself,  it  was  felt  to  be 
useless  to  attempt  to  obtain  the  particular*^  the  collection,  as  the  motives  which 
dictated  the  publication  of  the  card,  inste^^  l  of  a  communication  to  the  analyst  in  the 
first  instance,  would  be  equally  effectual  in  suppressing  any  investigation  into  the 
origin  of  the  chlorine  in  the  so-called  pure  rain-water.  No  notice  was  taken  of  the  card 
at  fhe  time,  but  more  recently  when  the  gallon  of  pure  rain-water  made  its  appearance 
in  print  a  second  time,  a  friend  of  the  writer  who  was  cognizant  of  the  circumstances 
rose  to  explain.  The  analvst  is  indebted  to  Dr.  F.  W.  Reilly  for  his  defense.  But  the 
explanation  which  is  required  is  not  how  chlorine,  &c.,  came  to  be  discovered  in  a 
pure  rain-water,  but  how  they  came  to  he  there.  The  gentleman  whom  Mr.  Moore 
knows,  knows  more  about  this  than  anybody  else;  or  if  he  does  not,  he  ought  to. 

The  samples  Nos.  137  and  140  illustrate  rank  pollution  by  sewage,  with  ineffectual 
efforts  at  purification  by  natural  filtration.  Urea  gives  no  result  by  the  permanganate 
process,  and  if  decomposition  has  taken  place  it  gives  none  by  the  albuminoid  process, 
but  when  it  enters  a  cistern  or  well  there  usually  comes  with  It  or  with  its  remains, 
sufficient  organic  impurity  recognizable  by  these  processes  to  condemn  tho  water. 

Nos.  138  to  140  were  from  three  neighboring  cisterns  situated  in  an  unsanitary 
localitv,  with  the  drainage  of  the  neighborhood  tending  to  the  position  of  the  last 
mentioned.  The  house  supplied  by  No.  140  was  notably  unhealthy;  two  cases  of 
malarial  remittent,  of  severe  type,  were  reported  from  it,  and  four  of  yellow  fever, 
during  the  few  months  preceding  the  analysis.  This  water  has  higher  albuminoids 
than  that  of  the  New  Orleans  drainage  canals. 

Nos.  141  to  149  were  specially  selected  samples.  The  amount  of  chlorine  present  in  an 
underground  cistern  water  having  been  made  the  measure  of  its  leakage  when  present 
in  excess  of  the  quantity  usually  found  in  raised  tanks,  a  large  number  of  the  Mem- 
phis cisterns  were  examined  by  means  of  the  simple  chlorine  estimation.  From  the 
number  so  examined  these  specimens  were  sent  for,  that  their  character  might  be 
thoroughly  investigated  to  illustrate  the  quality  of  w^ater  with  which  a  given  quantity 
of  chlorine  might  probably  correspond'.  The  albuminoids  in  the  majority  sulfice  to 
condemn  irrespective  of  the  nitrates  and  chlorine  ])resent. 

Nos.  141, 143, 146,  and  148  are  less  charged  with  organic  impurity.  The  free  ammonia 
is  also  noticeably  less  in  these  than  in  the  others.  The  microscopic  characters  arc 
satisfactory  only  in  No.  141.  AVhere  the  leakage  is  established,  and  there  is  doubt  as 
to  the  unwholesomcness  of  the  water,  the  proper  action  is  manifestly  to  condemn  the 
cistern  to  disuse  or  repairs,  according  to  its  vicinity  to  vaults,  stables,  and  like  sources 
of  impuritv,  to  the  direction  of  the  drainage,  and  to  the  level  of  the  ground  water  in 
relation  to^he  depth  of  the  cistern.  The  total  solids  in  No.  149  and  probably  in  Nos. 
144  and  148  contra-indicate  the  use  of  the  water  irrespective  of  organic  impurity.  Tho 
absence  of  living  organisms  in  No.  149  is  noteworthy. 

Four  hundred  and  forty-nine  Memphis  cisterns,  excluding  the  9  samples  above  re- 
corded in  full,  were  examined  as  to  their  chlorine  amounts,  with  the  following  results: 
Xo.  of  cisterns.  Chlorine. 

127   under  .  075  part. 

32   075  to  .  15  part. 

S2   1^  to  .  30  part. 

158   over  .  30  part. 

449 
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Those  containing  under  .075  part  were  reported  as  from  cisterns  uudonblodly  sound, 
and  as  being  probably  pure  waters.  Where  the  chlorine  ran  from  .075  to  .L'")  the  cis- 
tern Avas  reported  as  probably  sound,  the  chlorine  increase  being  referred  to  organic 
matter  from  the  roof  which  would  tend  to  throw  doubt  upon  the  wholesomeness  of  the 
water.  With  the  chlorine  ranging  from  .15  to  .30,  leakage  to  a  small  extent  was  indi- 
cated, or  a  most  unwholesome  condition  of  the  water  from  accumulations  of  organic 
matter.  These  cases  were  recorded  as  probably  leaky ;  while,  where  the  chlorine  was 
in  excess  of  .3  part,  the  leakage  was  considered  established. 

Nos.  150  to  182  are  samples  of  undoubtedly  good  well-waters.  A  few,  as  in  No.  158, 
have  the  dissolved  solids  somewhat  high,  but  experience  has  shown  that  no  evil  effects 
can  be  attributed  to  them.  Their  proportion  of  earthy  salts  is  small.  No.  182  was 
the  only  specimen  which  gave  a  marked  cloudiness  on  boiling.  On  account  of  the 
large  loss  on  ignition  the  nitrates  in  Nos.  179  and  180  were  determined.  In  all  the  sam- 
ples the  free  arnmonia  does  not  exceed  .002,  and  the  albuminoid  ammonia  is  under  .010 
parts.  The  results  of  the  permanganate  deoxidations  are  strikingly  different  from 
those  yielded  by  the  stored  rain- waters.  Dr.  Tidy,  who  relies  mainly  on  the  perman- 
ganate process,  regards  waters  as  of  doubtful  character  which  require  more  than  .15 
parts  of  oxygen.  Few  of  those  in  this  list  exceed  this  amount.  The  chlorine  varies 
much  in  quantity  and  gives  little  information  of  sanitary  interest.  It  is  sometimes 
stated  that  if  the  chlorine  yielded  by  the  well-waters  of  a  given  district  is  known,  any 
increase  in  a  particular  water  would  give  grounds  for  suspecting  animal  impurity. 
Theoreticallj',  this  appears  to  be  sound  reasoning,  but  practically  there  is  not  that 
uniformity  in  the  chlorine  figures  of  even  a  limited  district  which  would  enable  one 
to  form  an  opinion.  Witness  the  varying  quantities  in  the  Grenada  waters.  The 
only  value  of  =^the  chlorine  estimation  is  the  testimony  it  bears  to  the  nature  of  the 
inorganic  matters  which  make  up  the  sum  of  the  total  solids. 

The  microscopic  characters  are  definite,  the  rotifers  inNos.  154  and  159  constituting 
the  only  exceptions.  These  animalcules  are  usually  found  in  waters  yielding  larger 
albuminoid  and  oxygen  figures.  No.  177  is  a  sami)le  of  Avater  as  pure  (using  the  word 
in  both  its  chemical  and  sanitary  sense)  as  can  be  found  in  nature.  It  is  rain-water 
deprived  of  its  atmospheric  impurities  by  filtration  through  a  bed  of  clean  sand. 

The  surroundings  of  most  of  these  wells  are  satisfaotory.  Elliott  and  Duckbill  are 
settlements  consisting  of  not  more  than  a  dozon  scattered  houses  with  the  wells  at  a 
distance  from  sources  of  contamination,  and,  in  the  majority  of  instances,  carefully 
protected.  No.  165  is  at  a  cross-roads,  severahhundred  yards  from  the  nearest  house. 
Payne's  place,  No.  164,  is  a  countrj^  house.  The  house  in  the  village  of  Brandon,  from 
which  No.  150  was  taken,  is  so  separated  from  adjacent  dwellings  as  to  be  virtually  a 
country  house  ;  so,  also,  with  sojne  of  the  houses  supplied  by  the  Holly  Spring  waters. 
No.  180  is  from  beyond  the  city  limits  of  Memphis.  The  Grenada  wells,  although 
situated  in  a  comparatively  settled  locality,  have  no  vaults  in  their  neighborhood  to 
permeate  the  soil  and  contaminate  their  waters.  Surface  receptacles  and  dry  earth 
are  in  general  use  in  Mississippi  with  the  drainage  away  from  the  water  source. 

The  list  of  well-waters  which  may  be  called  of  fair  or  usable  quality  is  exceedingly 
small,  containing  only  two  samples,  Nos.  183  and  184,  out  of  eighty-nine  examined. 
The  former  has  the  albuminoids  rather  high,  but  is  otherwise  satisfactory.  The  latter 
gives  large  permanganate  results,  which  are  believed  to  be  from  carbonaceous  matter 
in  the  sample  bottles. 

Nos.  185  to  187  are  the  only  waters  which  require  to  be  condemned  on  account  of 
their  total  solids,  which  consist  largely  of  lime  salts.  Other  specimens  of  well  and 
cistern  water  have  large  mineral  residues,  but  they  are  accompanied  by  organic  traits 
which  would  condemn  the  water  irrespective  of  the  dissolved  solids. 

Nos.  188  to  194  are  unwholesome  waters  from  excess  of  organic  impurity,  but  in  none 
of  them  is  there  ground  for  supposing  contamination  from  vaults.  No.  188  is  an  ex- 
tremely hard  water;  its  excess  of  chlorine  is  apparently  geologic.  No.  189  does  not 
represent  a  fair  sample  of  the  water  furnished  by  the  well.  A  new  pump  had  been 
inserted  on  the  day  before  the  collection  was  made,  and  much  organic  matter  which 
under  ordinarj^  circumstances  would  have  lain  quietly  at  the  bottom  was  diffused 
through  the  water.  The  well  from  which  No.  190  was  drawn  was  in  bad  condition, 
its  wood-work  much  decayed.  No.  191  yielded  a  dark-colored  hygroscopic  and  acrid 
matter  in  the  residue.  The  loss  on  ignition  was  large  from  imjierfect  drying.  This 
water  was  reputed  excellent  and  wholesome.  When  the  analytical  results  were  made 
known,  the  impurity  was  referred  by  the  owner  of  the  well  to  certain  foul,  disused 
vaults  in  the  neighborhood,  but  the  distance  of  these  vaults,  the  shallowness  of  the 
well,  the  direction  of  drainage,  and  particularly  the  absence  of  nitrates,  seemed  to 
contra-indicate  this  supposition.  A  close  inspection  by  the  writer  excluded  every 
p()ssil)l<'  source  of  impurity  except  that  constituted  by  manure  on  the  surface.  The 
well  was  situated  in  a  richly  manured  kitchen  garden  in  which  were  many  fruit-trees. 
Thv  sin  la(-e  layer  consisted  of  a  dry,  porous  sand,  but  the  tree-roots  extended  below 
this  through  the  clay  to  the  water-bearing  stratum.  The  idea  was  therefore  suggested 
that  surface-Avater  might  bo  led  into  the  well  along  the  roots  or  through  channels 
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formed  by  their  decav.  This  theory  of  the  contamination  received  support  by  a  con- 
sideration of  the  surroundings  of  the  well  which  yielded  No.  192.  Near  by  were  no 
v  iults  or  other  sources  of  impurity,  nothing  but  the  manured  soil  and  fruit-trees. 
Similar  conditions  were  anticipated' in  No.  193,  and  when  an  inspection  was  made,  the 
trunk  of  a  large  silver-leaf  poplar  was  found  to  arise  from  the  soil  within  3  feet  of  the 
^vell  while  the  fence  of  the  kitchen  garden  ran  alongside.  In  the  case  of  No.  194. 
The  well  was  surrounded  by  large  trees  and  an  unused  well  half-filled  with  decayed 
leaves  was  situated  within' 20  feet  of  it.  This  sample  difiered  from  all  the  others  in 
yielding  its  albuminoid  ammonia  in  quantities  which  diminished  50  per  cent,  m  suc- 
cessive distillates.  .  X        Ty  4.^ 

Nos.  195  to  202  are  good  waters  notwithstanding  the  presence  of  the  nitrates.  But  tor 
The  nitric  acid  no  suspicion  would  attach  to  them.  As  it  is,  the  surroundings  of  the 
wells  appear  to  indicate  that  the  nitrogen  of  the  acid  is  well  removed  from  its  anterior 
^rate  of  organization.  The  three  samples  from  Mobile  are  from  a  water-bearmg 
Stratum  whfch  is  cut  oif  from  surface  contamination  by  an  impervious  layer  of  clay. 
The  nitrates  are  therefore  the  remains  of  organic  matter  which  entered  the  stratum  at 

^^No"203^has  a  higher  albuminoid  ligure,  but  its  small  amount  of  dissolved  solids  and 
its  microscopic  characters  place  it  among  the  usable  waters. 

Xos.  204  to  207  contain  traces  of  nitrous  acid,  without  any  coexisting  nitrates.  No. 
•>(i5  is  apparently  a  good  water;  No.  206  is  probably  good.  The  well  from  which  the 
Tatter  was  obtained  had  been  cleaned  out  a  few  days  before  the  sample  was  submitted 
and  the  water  was  not  entirely  free  from  the  effects  of  the  disturbance.  No.  204  was 
also  turbid  from  interference  with  its  natural  sedimentation.  On  account  of  the  large 
loss  by  heat  in  No.  207  the  nitric  acid  was  determined,  but  with  negative  results. 
TLp  microscopic  characters  of  this  water  are  decidedly  inconsistent  with  purity,  and 
in  connection  with  the  nitrites  should  cause  it  to  be  received  doubtfully  in  spite  of  its 
freedom  from  albuminoids.  ,  .  i  , 

Xos.  208  and  210  are  condemned  on  account  of  the  free  ammonia  which  they  contain, 
lu  the  latter  the  loss  on  ignition  called  for  a  determination  of  the  nitrates.  It  is  no- 
ticeable that  in  several  instances  of  contaminated  well  and  impure  cistern  water  au- 
n  uillula  is  present,  unaccompanied  by  any  other  living  forms,  as  in  Nos.  42  and  43, 
already  reported,  and  in  Nos.  220,  230,  235,  and  236. 

In  Nos.  209  and  211  the  trace  of  nitrous  acid  is  not  associated  with  nitrates.  They 
are  both  bad  waters ;  in  the  latter  the  inorganic  solids  are  sufficient  to  interdict  its 
use.    They  consist  mainly  of  lime  salts. 

Nos.  212  to  214  contain  traces  of  nitrites  along  with  nitrates.  The  last,  however,  is 
■A  good  water  in  other  respects  except  in  containing  an  excess  of  dissolved  solids.  Or- 
ganically it  is  pure,  but  the  well  which  contains  it  is  liable  to  invasion  by  unoxidized 
matters,  and  hence  should  be  condemned.  No.  207  gives  similar  albuminoid  and  per- 
manganate results  and  contains  also  a  trace  of  nitrites,  but  its  freedom  from  dissolved 
solids  and  accumulations  of  oxidized  nitrogen  renders  the  well  which  furnishes  it  a 
less  suspicious  source  than  that  which  yielded  No.  214.  In  No.  213  the  nitrites,  as  in 
the  two  other  cases,  evidence  the  proximity  of  the  organic  store-house  which  furnished 
The  nitrates,  and  the  microscope  testifies  to  impurity,  although  the  free  and  albumi- 
noid ammonia  and  the  oxygen  figures  were  low  at  the  time  of  the  examination,  so  low 
that  the  water  would  have  been  pronounced  pure  by  auy  or  all  of  the  chemical  meth- 
ods which  do  not  include  a  valuation  of  the  nitrites  and  nitrates.  The  sample  exam- 
ined no  doubt  was  pure,  and  a  report  to  that  effect  would  have  been  correct  in  so  far, 
l)at  the  object  of  the  sanitary  officer  in  investigating  a  water  comprehends  more  than 
an  opinion  on  the  half  gallon  submitted  to  him.  The  purity  of  this  water  depends 
upon  circumstances  which  are  liable  to  be  changed  by  the  first  rain  shower  or  other 
accident  which  will  cause  a  more  rapid  inflow.  The  life  in  the  sediment  shows  that 
There  must  have  been  more  albuminoids  in  the  water  at  a  recent  period,  and  the  ni- 
trites that  the  impurity  may  recur  at  any  moment. 

Nos.  215  to  239  are  contaminated  by  sewage.  In  many  the  excess  of  inorganic  solids 
depends  entirely  upon  the  presence  of  sewage  salts,  chlorides,  alkaline  carbonates, 
and  nitrates.  The  free  ammonia  in  some,  as  Nos.  231  to  234,  is  excessive  ;  in  others, 
as  Nos.  225,  228,  and  239,  it  has  almost  disappeared,  but  enough  of  the  albuminoids 
persist  to  condemn  the  waters  without  reference  to  the  existing  nitrates.  The  presence 
of  only  a  trace  of  nitric  acid  is  noteworthy  in  the  highly  contaminated  waters  Nos. 
231  to  234.  This  is  owing  to  non-oxidation  and  not  to  destruction  of  pre-existing 
nitrates  by  sewage  influx.  No.  232,  the  least  impure  of  these,  shows  the  effort  at  pu- 
rification by  oxidation  in  the  soil. 

The  permanganate  results  differ  exceedingly  in  this  list,  from  .0147  in  No.  219  to 
1.2099  in  No.  231.  The  latter  result  was  verified  by  repetition.  Nos.  224  and  226  to 
229  have  the  oxygen  figure  so  large  as  to  imply  a  vegetable  origin  to  the  organic  matter. 
In  these  samx>lcs  the  albuminoid  ammonia  diminished  by  50  per  cent,  in  successive  dis- 
tillates. It  might  be  assumed,  however,  that  carbonaceous  matters,  when  mixed  with 
the  animal  albuminoids,  retard  the  evolution  of  ammonia,  but  Nos.  231  to  234,  which 
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have  large  oxygen  figures,  distilled  their  organic  ammonia  rapidly.  In  No.  '215th(3  oxy- 
gen  result  first  obtained  and  recorded  was  1.1382,  hut  this  was  so  anomalous  that  a 
mistake  was  apprehended.  The  sample  was  contained  in  a  drug-store  alcohol  bottle. 
A  fresh  supnly  collected  in  a  clean  bottle  gave  the  tabulated  result.  The  impurity 
in  this  water  depended  on  the  vicinity  of  a  cow-stable  and  a  broken  cur1)iu^  which 
admitted  surface  water  iu  rainy  weather.  The  w^ell  from  which  No.  21G  w  as  obtained 
was  near  the  only  deep  privy  vault  which  remained  in  Holly  Springs.  The  im|:)urity 
in  No.  217  appeared  owing  to  the  presence  of  trees  and  a  highly  manured  surface  soil, 
as  iu  several  instances  already  recorded.  The  unwholesome  quality  of  Nos.  218  to  221 
in  Brownsville  is  undoubtedly  owing  to  the  neighboring  vaults,  as  in  No.  216.  Similar 
conditions  aggravated  by  an  increased  density  of  population  supply  the  Memphis  wells, 
Nos.  222  to  230,  with  their  large  amount  of  sewage  salts  and  organic  impurity.  Many 
of  these,  however,  have  a  good  deal  of  calcic  carbonate  and  sulphate,  and  cloud  densely 
on  boiling.  Three  cases  of  typhoid  fever  were  reported  by  Dr.  W.  W.  Taylor,  secre- 
tary of  the  local  board,  in  the  house  supplied  by  the  well  from  which  No.  221  was 
drawn.  No.  222  contai  ns  a  large  quantity  of  chlorides  and  nitrates,  yet  the  microscopic 
field  was  full  of  life.  This  sediment  may  be  compared  with  that  of  the  sample,  No. 
149,  which,  with  similar  pollution  but  with  increased  solids,  gave  a  perfectly  dead  field. 

Nos.  231  to  234  are  samples  of  the  impure  ground  water  of  New  Orleans.  They  are 
simply  diluted  sewage.  (See  analysis  No.  267.)  Alkaline  carbonates  are  present  in 
large  quantity  in  these  waters.  ,   .   .  . 

Nos.  235,  236,  and  239  are  shallow  wells  in  Mobile,  Ala.  They  obtain  their  impurity 
by  inefficient  filtration.  Nos.  237  and  238  are  deep  wells  in  the  same  city,  contam- 
inated by  leakage  from  the  impure  ground  water.  The  former  is  but  25  feet  deep,  but 
its  solids  show  its  water  supply  to  come  from  the  stratum  which  is  penetrated  by  the 
deeper  wells,  Nos.  2G0  to  202.  .    ^       ^  ^       .    x,.  ,  . 

No.  240  is  a  pure  spring  water.  No.  241  is  a  fair  water,  and  would  no  doubt  be  im-» 
proved  in  qualitv  if  some  effort  were  made  to  protect  the  spring  from  accidental  impu- 
rities. The  filtration  is  imperfect  in  Nos.  242,  245,  and  246.  They  are  rain  waters 
modified  by  their  passage  through  sand.  The  ammonia  in  No.  243  is  derived  from  the 
neio-hboring  gas-works.  No.  244  must  be  received  as  a  dangerous  water.  The  ana- 
lost'knows'nothing  of  its  surroundings,  but  the  large  amounts  of  nitrous  acid  and 
chlorine  show  impurity  to  be  in  the  vicinity.  The  ammonia,  which  in  No.  143  is  the 
innocuous  remains  of  atmospheric  precipitation,  must  in  this  case  be  looked  upon  with 
suspicion.  A  communication  from  Dr.  F.  W.  Reilly,  inspector  National  Board  of  Health, 
who  sent  the  sample  for  examination,  states  that  this  water  was  much  used  by  the 
people  of  Memphis  in  the  early  days  of  the  city,  and  that  it  was  a  reputed  cause  of 
diarrhea.  After  the  albuminoid  ammonia  was  distilled  from  this  sample,  the  alkaline 
liquid  was  permitted  to  remain  in  the  retort  for  seventy-two  hours,  when  a  further 
distillation  was  made,  but  without  the  discovery  of  any  more  ammonia.  Nos.  245  and 
246  are  from  the  same  source— springs  which  constitute  the  hydrant  supply  of  the  city 
of  Mobile.  ^.  ^    ^  .  .t.  x  .i 

River  waters  are  so  variable  in  quality  from  temporary  disturbing  causes  that  nttie 
can  be  predicated  of  their  character  from  a  single  examination.  As  in  deahng  with 
questions  of  climate,  the  maximum,  minimum,  and  mean  annual  temperatures  must 
be  known  to  insure  an  appreciation  of  the  subject,  so  with  regard  to  running  waters 
their  maximum,  minimum,  and  mean  yearly  impurity  must  be  ascertained  with  suftt- 
cient  accuracy  before  an  opinion  can  be  warranted  as  to  their  wholesomeness.  When 
a  river  is  low  there  is  usually  a  tendency  to  the  deposition  of  suspended  matters.  Low 
Avater,  therefore,  corresponds  with  the  period  of  minimum  organic  impurity.  Heavy 
rains  and  snow-meltings  contaminate  the  stream  by  bringing  into  it  the  sewage  of  the 
atmosphere— the  various  organic  substances  which  have  been  seen  to  yield  so  much 
albuminoid  ammonia.  The  increased  flow  prevents  the  deposition  and  consequent 
purification  which  ordinarily  take  place.  Surface  erosion,  in  addition,  loads  the  water 
with  turbidity,  and  organic  matters  from  the  soil  are  diffused  through  it  under  cir- 
cumstances favorable  to  their  solution.  High  water,  therefore,  corresponds  to  the 
period  of  maximum  impurity.  If  the  character  of  the  water  is  known  at  these  two 
stages,  the  variations  in  quality  which  occur  during  the  year  can  be  ascertained. 
They  will  be  proportioned  to  the  variations  in  the  volume  of  the  running  water. 

No.  247  shows  the  maximum  impurity  of  Wolf  River;  No.  248,  the  maximum  of  the 
Mississippi  taken  at  New  Orleans  when  the  river  was  above  the  danger  line.  Samples 
illustrative  of  the  minimum  of  these  streams  were  not  obtained.  No.  249  shows  the 
condition  of  Wolf  River  water  when  the  stream,  as  reported  by  Major  Benyaurd,  United 
States  Engineer  Corps,  was  at  medium  current  and  stage.  No.  250  is  from  Wolf 
River  at  a  time  when  the  flood  in  the  Mississippi  caused  a  stagnation  m  the  current 
which  extended  as  high  as  the  Memphis  water-works.  Its  impurity  is  similar  to  that 
found  in  Mississippi  water  No.  251  collected  on  the  same  day,  the  river  being  then 
fully  10  feet  over  low-water  mark.  No.  252  gives  the  character  of  the  Mississippi 
water  when  the  stream  was  lower— 1  foot  7  inches  above  low  water. 
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Noue  of  These  waters  are  sufficiently  pure  for  use  as  a  drinking  supply.    The  albu- 

"'\-\'^'^lv?lolS1nustrate  the  process  of  purification  by  settling  as  it  takes  place  in 
>os.  2o3  to  ^^^J^^'^""^^^^^  frJui  Memphis  and  in  Wolf  River  water  from 

r  UefcfL^^ymit    abo^^^^^  TheVolf  at  this  time  was  at  mediurn 

R  '^er  sampl^  lias  been  already  referred  to  in  discussing  the  characters 

^'n"  ro"ave  no  bearing  on  the  quality  of  » 

s.nt  to  the  analyst  as  illustrative  of  the  character  of  that  y.f.^^Vm  rifv^^^^^ 

are  manifestly  not  running,  but  stored  waters,  subject      f^^^^^^P^^f  ^^^^^^^ 

which  have  been  seen  to  change  impure  rain  into  pure  «l«tern  water^^^  1^^ 

than  a  verbal  distinction  here.    The  water  ^^s  indeed  river  water^^^^ 

into  the  cisterns.    It  was  rain  or  spring  water  before  i^^^^^me  river  ^^^^r  /)ut  we 

-re^;SL^re7tTroirai^^^^^ 

fCugl  wood  ch^^^^^^^     The  unfiltered  water  gave  0.36  of  org--  The 

large  amount  of  free  ammonia  in  this  instance  is  believed     have  ^^^^n 

the  charcoal.    Its  action  on  the  permanganate  was  similar  to  that  of  the  pure  water 

"Tirre's^ItTwere  so  unsatisfactory  in  No.  262,  which  was  -pre.ent^^^^^^^ 
water  filtered  through  sandstone,  that  an  inspection  of  ^l^^^  ^f.^f^^^^S 
The  filters  consisted  of  sandstone  basins,  set      a  frame-work  1  ke  a  washs^^^^^^ 
vessels  tdaced  underneath  to  collect  the  filtered  water.    The  sandstone  was  cUOKeci  ana 
c^  wfdXll^^^  its  under  surface.   The  P--|™^f^-^^^^^ 

more  water  was  used  from  the  basins  than  from  the  f  ^^e^^^^^;   .^^-Jf  S^^^^ 
water,  with  an  albuminoid  figure  of  .035,  as  filtered  into  the  ^^^^"Oi  f  a  sandston^ 
The  hollow  -filtering  stone"  lay  in  the  bottom  of  a  tank  and  was  fi^^^^^^ 
pores  bv  the  pressure'of  the  superincumbent  water.    A  J ^^at^Jg  P^ipe  extended  from 
he  interior  of  the  keg  to  above  the  high-water  mark  of  the  ^ontammg  tank; 

During  the  writer's  stay  in  Memphis  many  of  the  citizens  ^^^^^ ^^^^l^t^^^^^^ 
•  lualitvof  the  hydrant  or  Wolf  River  water,  some  condemning  it  m  unm 
a'nd  others  lauding  it  as  one  of  the  best  and  purest  of  ^^atural  waters  ^Pf^^^^^^ 
were  certainly  against  it.    Even  when  reported  by  the  ^^g^Jf ^^office^^^^^^ 
.rage  and  current,  the  water  of  this  stream  was  loaded  with  reddish  clay  and 
suspended  and  dissolved  organic  matters.    The  arguments  of      advocates  compri^^^^^ 
the  results  of  certain  analyses,  which  were  made  some  years  .^gO' and  the  «^^^^^^ 
purity  of  the  water,  as  shoVn  by  tHe  present  analyst,  in  certain  ««di^ented  and  fil 
ered  samples.    The  purity  established  by  the  old  analyses  "^.^^ ^if'^'^if^^^^^ 
The  water  did  not  contain  so  much  inorganic  solids  so  much  ^flji^^  .^^"^^^^^^^^^^^^ 
Wonates  and  sulphates,  &c.,per  gallon,  as  that  of  certain  ot^er  nvers  therefo^^^^ 
was  stated  as  much  purer  than  the  average  of  river  waters.  ,^0  far  as  nor^a^^^^^  sona^ 
are  concerned,  both  the  Wolf  River  and  the  Mississippi  "J^g^^*  contain  twice 
as  they  do  without  imputation  on  their  wholesomeness,  though  of  cour^  they  would 
be  more  impure,  viewing  their  waters  from  the  chemical  standpoint     But  tl,isi^^^^^ 
;;anic  purity  or  impurity  is  not  the  point  at  issue  m  a  sanitary  I'l^est^g^^^^om    i  his  is 
not  the  pudty  with  which  the  people  who  drink  the  water  are  concern^^ 
which  contains  10  grains  of  common  salt  per  pint  is  clie'nical^y  less  pure  th^^^^^ 
which  contains  2  grains  of  strychnia  in  the  same  quantity,  ^^ut  the  sanitarian  an^^ 
the  people  are  concerned  abo'ut  the  quality  of  the  dissolved      t^^^^^son     The  fi^^^^ 
salt  n  the  one  is  harmless,  the  strychnia  in  the  other  is  a     ^^^^^  Poisom^^  i^^^ 
though  chemically  impure  is  a  wholesome  water;  the  second,  ^^^origli  contam 
of  soUd  matter,  is  not  wholesome.    These  old  analyses  say  nothing  of  the  organic 
matter  except  what  may  be  learned  from  the  loss  on  ignition.  alterino- 

The  purification  which  takes  place  in  cisterns  has  been  ^^P^^'^f^^.^^i^'J^^^^^^^^ 
the  water  so  completely  that  when  it  is  drawn  thus  pure  it  is  not  Wolf  R^^/^^*^^^^ 
Filtration  through  charcoal  exercises  even  a  greater  ''^^}^^^.^^ 

No8.  260  and  261  )    Professor  Wauklyn  experimented  with  the  silicated  ^a^^on  ^^^^^^^^ 

He  made  a  poisonous  solution  of  strychnia,  filtered  it  and  ^^^^^f^P}^*  ^^^^^^^^^ 

liquid,  but  he  did  not  bring  forward  these  experiments  to  prp^^^^  *  Nor  can  t^^^^^^ 

a  poison,  only  as  illustrative  of  the  value  of  charcoal  titration     Nor  can^^^ 

of  Wolf  Rivei- water  after  filtration  be  used  as  an  argument  m  favor  ^ 

ness  of  1  he  natural  water.  It  is  but  another  illustration  of  the  ^^J^^  of  charcoal  hl^^^^ 

tion.  The  only  allowable  inference  is  that  Wolf  River  water  i^^^^^^^^^f.^^^^ 

tion.    But  so  is  sewage  or  strychnia  water.   That  they  can  be  purified  does  not  prove 
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them  pure.  The  people  of  Memi5his  are  interested  in  the  quality  of  Wolf  River  water 
as  supplied  to  them  by  the  water  company,  and  not  as  it  exists  when  purified  by  arti- 
ficial means.  That  the  water  selected  for  the  supply  of  a  large  city  should  be  a 
wholesome  water  in  its  natnral  condition,  and  irrespective  of  any  artificial  treatment, 
is  one  of  the  first  principles  of  hygienic  science.  Wholesale  sedimentation  or  filtration 
will  improve  a  fair  or  usable  water,  but  it  cannot  be  relied  upon  to  make  an  unwhole- 
some water  pure.  What  may  be  done  by  the  individual  cannot  always  be  accomplished 
on  the  large  scale  for  the  community.  The  Mississippi  water,  when  at  its  purest,  is  au 
allowable  water.  The  condition  of  the  Wolf  River  water,  wher^  at  that  stage,  is 
nnknown.  The  experiments  indicate  that  it  is  not  so  good  as  that  from  the  larger 
stream.  Neither  is  suitable  for  a  supply  at  other  seasons.  But  if  better  cannot  be 
had,  what  is  to  be  done?  Underground  cisterns  furnish  a  pure  water  when  they  are 
sound  and  clean.  But  their  lime  lining  is  subjec^fc  to  a  process  of  disintegratiou  and 
solution.  They  fall  into  decay  insidiously  and  become  leaky.  They  can  only  be 
trusted  to  furnish  a  wholesome  water  when  they  are  sunk  in  an  uncontaminated  soil. 
That  of  Memphis  is  not  pure.  Its  cisterns  should  be  used  only  until  a  supply  of  usable 
water  is  introduced  from  beyond  its  limits.  If  no  other  source  is  available,  an  attempt 
must  be  made  to  purify  the  water  of  one  or  other  of  the  rivers  so  as  to  make  it  reliable 
at  all  seasons.  Undoubtedly  the  Mississippi  furnishes  a  water  which  responds  more 
readily  to  treatment  directed  to  its  purification.  Its  sand  and  clay  settle  sooner  than 
the  clay  of  the  Wolf  River,  and  they  do  not  form  so  impervious  a  stratum  on  the  sur- 
face of  a  filter.  But  the  engineering  and  financial  difilculties  which  lie  in  the  way  of 
a  Mississippi  sux^ply  are  said  to  be  too  great  for  the  abilities  of  the  present.  Money  is 
there!  ore  being  expended  on  the  Wolf  River  works  to  improve  the  water  supply.  If 
the  water  company  can  furnish  a  supply  which  does  not  exceed  .015  in  its  albuminoids 
it  would  be  more  reliable  than  the  cistern  water ;  and  with  care  and  money  the 
required  purification  can  be  effected  probably  with  the  expenditure  of  less  of  each 
than  would  be  required  to  overcome  the  enginecriug  difficulties  involved  in  a  Missis- 
sippi supply  of  equal  purity.  The  water  at  Raleigh,  9  miles  above  Memphis,  is  loaded 
with  the  same  clay  which  contaminates  the  river  below  that  point.  No  advantage 
would  therefore  be  derived  from  bringing  the  water  from  that  place.  The  same 
expenditures  would  be  involved  in  its  purification.  So  far  as  the  new  water  company 
is  concerned,  the  character  of  the  water  supply  furnished  will  depend  upon  money  and 
method.  But,  as  the  source  is  so  frequently  impure,  carelessness  may  at  any  time 
give  the  city  an  unwholesome  supply.  To  protect  the  interest  of  the  people,  the 
health  board  should  have  a  water  inspector  to  watch  the  condition  of  the  water 
supply,  and  notify  it  when  the  albuminoid  ammonia  exceeds  a  certain  figure. 

Nos,  264  and  265  constitute  the  ice  supply  of  New  Orleans.  The  swamp  water  was 
taken  from  beyond  Broad  street;  the  sewage  from  the  Orleans  drainage  canal.  Urea 
in  the  latter  gives  excess  of  ammonia.  The  chlorine  results  show  the  proportion  of 
animal  waste  in  each.  Carbonaceous  matters  are  large  in  both.  From  the  former, 
the  albuminoid  ammonia  distilled  in  quantities  which  diminished  one-half  in  success- 
ive distillates.  From  the  latter  it  was  evolved  more  rapidly.  The  nitrous  trace 
shows  oxidating  influences  to  be  active  in  both. 

The  Potomac  water  supply  may  be  compared  with  the  Wolf  River  samples  already 
recorded. 

The  Ship  Island  specimen  will  no  doubt  give  better  permanganate  results  when  the 
well  is  older.  The  sample  was  collected  soon  after  the  borings  were  made.  Its  sedi- 
ment was  small  and  gave  no  increase  to  the  albuminoid  ammonia  when  shaken  up 
with  the  supernatant  water  before  distillation. 

SECTION  XL 

ON  ULTIMATE  ANALYSIS  AS  COMPARED  WITH  OTHER  PROCESSES. 

When  the  writer  was  directed  by^the  executive  committee  of  the  National  Board  of 
Health  to  examine  into  the  water  supply  of  certain  towns  and  villages  in  the  South- 
ern States,  the  method  of  analysis  to  be  adopted  in  the  work  required  the  most  care- 
ful consideration.  Three  x^rocesses  were  in  use  by  sanitary  analysts  for  the  estimation 
of  the  organic  impurity  in  water ;  and  each  of  these  was  warmly  supported  by  its  ad- 
vocates, who  at  the  same  time  questioned  the  results  obtained  by  the  other  methods. 
Dr.  Fraukland  upheld  his  combustion  process  as  the  only  accurate  method  by  which 
the  organic  matter  could  1)C  estimated.  Professor  Wanklyn  asserted  the  nitrogen 
estimations  by  combustion  of  the  residue  to  be  valueless,  and  held  that  the  position 
of  a  given  water  in  the  scale  of  impurity  could  be  more  accurately  defined  by  the 
amount  of  albuminoid  ammonia  distilled  Irom  it.  Dr.  Tidy  sustained  the  permanga- 
nate results  as  more  valuable  than  the  difficult  and  doubtful  issues  of  the  combustion 
and  the  uncertain  fractional  yield  of  ammonia  from  the  albuminoids.  Acknowledging, 
however,  tliat  Dr.  Frankland's  process  was  theoretically  the  best,  he  showed  that  his 
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permangauate  results  agreed  in  general  terms  witli  those  obtained  by  combustion,  and 
Ik  iico  claimed  accuracy  over  Wanklvn's  method  and  simplicity  over  Fraukland's. 

The  views  lield  by  the  writer  were  to  the  effect  that  each  of  these  processes  yielded 
information  with  regard  to  the  sanitary  value  of  water ;  that  the  carbon  and  nitrogen  of 
rlie  combustion  process  gave  expression  to  the  amount  of  the  organic  matter;  that  the 
albuminoids  of  vitality  were  similar  in  composition,  and  that  the  ammonia  distilled 
trom  them,  although  failing  to  account  for  the  whole  of  their  nitrogen  might  be  viewed 

an  expression  of  their  quantity  ;  and  that  the  permanganate  oxidations  might  be 
considered  as  measuring  the  blackening  which  takes  place  on  ignation.  These  views 
rendered  the  lirst  process  unnec-  ssary  by  substituting  for  it  a  combiuation  of  the  other 
and  simpler  methods.  But  as  the  action  of  permanganate  in  the  cold  is  slow,  while  a 
number  of  experiments  conducted  at  the  boiling  point  showed  consistency  in  their 
results,  the  process  wasmoditied  accordingly.  On  returning  from  Memphis  in  Decem- 
ber. Ib79,  the  writer  was  gratified  to  hud  tbat  in  the  new  edition  of  Professor  Wank- 
lvn's book  he  makes  use  of  a  permanganate  process  Avith  an  iron  ending  to  aid  his 
albuminoid  process  in  estimating  the  quality  of  the  water.  More  recently  Dr.  Frank- 
land,  in  his  treatise  on  the  subject,  acknowledges  that  in  certain  -cases  the  perman- 
ganate affords  results  which  are  consistent  with  those  yielded  by  combustion,  and 
describes  the  method  Avith  the  iodine  measure  of  excess  as  adopted  by  Dr.  Tidy. 
These  concessions  on  the  part  of  opposition  leaders  suggest  that  the  views  of  water 
analysis  herein  expressed  are  correct. 

With  regard  to  the  combustion  process,  the  precautions  which  are  taken  to  prevent 
atmospheric  contact  during  evaporation  show  that  even  its  advocates  acknowledge  the 
liability  to  error  from  this  cause.  Its  opponents  suggest  at  the  same  time  the  imi^os- 
silulitj'  of  evaporating  a  water  to  dryness  without  loss  of  organic  elements,  especially 
in  the  presence  of  sulphuric  acid  oxidized  from  the  sulphurous  by  the  destruction  of 
nitrates.  The  error  produced  by  loss  of  free  ammonia  in  spite  of  the  fixation  by  the 
sulphur  acid  is  acknowledged  and  provided  for  by  Dr.  Frankland.  Loss  of  nitrogen 
may  occur  in  certain  cases  when  oxygen  from  the  cupric  oxide  peroxidizes  nitric  oxide ; 
lastly,  the  whole  processis  susceptible  to  error,  which,  in  the  laboratory  of  the  inventor, 
amounts  to  .005  part  of  nitrogen  adventitiously  introduced.  The  first  analysis  given 
m  Dr.  Frankland's  book  is  a  rain-water  which  contains  .007  parts  of  nitrogen  and  .0^9 
parts  of  free  ammonia.  The  correction  for  the  ammonia  lost  during  the  evaporation 
is  .006  parts  of  nitrogen ;  that  for  nitrogen  adventitiously  introduced  is  .005  parts, 
making  .013  parts  of  correction  for  error  in  dealing  with  .007  parts  of  nitrogen  in  the 
residue. 

But  allowi  igthe  nitrogen  in  all  cases  to  be  determined  with  accuracy,  the  inter- 
pretation of  the  results  of  the  process  remains  to  be  considered.  The  method  is  tedious 
and  requires  the  utmost  care  and  delicacy  of  manipulation  to  insure  success.  The 
process  when  finished  announces  that  the  residue  of  100,000  parts  of  water  contained 
so  manyi)art8  of  carbon  and  so  many  of  nitrogen.  A  sample  which  yields  high  results 
is  of  necessity  charged  with  large  amounts  of  organic  matter,  and  is  correspondingly 
dangerous.  The  limit  of  carbon  and  nitrogen  consistent  with  wholesomeness  has  been 
defined  with  as  much  certainty  as  the  unknown  nature  of  organic  matter  will  permit, 
and  waters  are  classified  as  good,  usable,  or  wholesome  in  accordance  with  the  carbon 
and  nitrogen  figures.  But  there  is  nothing  absolute  in  all  this.  The  elementary  de- 
terminations merely  show  the  iwsition  ot  a  given  water  in  the  relative  scale  so  con- 
stituted. 

It  is  claimed  by  Dr.  Franklandthat  the  ratio  of  carbon  to  nitrogen  will  indicate,  in  sur- 
face waters  at  least,  whether  we  are  dealing  with  animal  or  vegetable  organic  matter, 
in  the  former  the  carbon  is  to  the  nitrogen  as  3  or  more  to  1 ;  in  the  latter  as  4 or  more 
To  I,  "  If  the  proportion  be  as  low  as  3: 1,  the  organic  matter  is  of  animal  origin,  if  it 
be  as  high  as  b:l,  it  is  chiefly,  if  not  exclusively,  of  vegetable  origin.  Between  these 
])roportions  the  analyst  must  be  guided  in  his  opinion  by  the  knowledge  of  the  sur- 
roundings and  of  the  source  of  the  water,  &c."  It  is  thus  conceded  that  there  is  a 
large  number  of  cases  where  the  ratio  of  the  elements  is  of  no  value  in  this  connection  ; 
and  this  number  is  largely  increased  by  the  changes  which  are  going  on  in  the  water. 
The  formation  of  carbonic  andnitric  acids  and  ammonia  eliminates  both  the  elements, 
and  wliile  carbon  is  thus  entirely  lost  to  the  ultimate  analysis,  ammonia  may  or  may 
not  remain  to  add  to  the  amount  of  nitrogen.  The  original  ratio  is  changed  by  the 
l)roce8s  of  oxidation,  so  that  the  albuminoids  of  vegetable  matter  persisting  after  the 
oxidation  of  carbonaceous  substances  may  give  a  ratio  indicative  of  animal  origin, 
iiesides  this,  the  existence  of  a  natural  Avater  in  which  animal  or  vegetable  matter 
exists  alone  may  be  questioned.  The  use  of  the  microscope  authorizes  this  statement, 
irrespective  of  such  theoretical  considerations  as  the  general  diff  usion  and  mutual  de- 
pendency of  the  two  forms  of  matter.  A  water  which  contains  a  dangerous  infilterage 
of  animal  waste  may  be  so  loaded  with  carbona(;eou8  mattersof  liarmiess  quality  that 
its  vegetal>le  character  alone  would  be  inferred  from  the  ratio.  Take,  for  instance,  a 
leaky  Memphis  cistern  containing  water  shed  from  a  shingle  roof  and  contannnated  by 
Tin;  neighboring  vaults.  Here  deposited  carbon  from  the  roof  and  carbonaceous  mat- 
H.  Ex.  8  -33 
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ters  from  the  wood  obsciire  the  animal  nature  of  the  dangerous  contamination.  Sinc^ 
the  ratio  of  the  elements  yields  no  trustworthy  evidence  and  the  results  of  the  com- 
bustion form  simply  a  scale  of  relative  impurity  it  is  doubtful  if  the  information  fur- 
nished repays  the  time  and  care  exijended  on  the  experiment. 

An  essential  part  of  Dr.  Frankland's  method  consists  in  the  determination  of  the 
nitrites  and  nitrates  which  are  viewed  as  formed  from  the  nitrogen  of  jiuiraal  waste: 
and  as  constituting  the  ''skeleton  of  sewage."  The  value  of  these  products  of  the 
oxidation  of  nitrogen  has  already  been  discussed.  They  are  the  remains  of  former 
contamination  but  have  no  bearing  on  the  present  wholesomenessof  the  water,  unless 
the  proximity  of  the  organic  matter  from  which  they  are  derived  can  be  deduced 
from  them  or  from  some  other  part  of  the  investigation. 

The  argument  ou  which  Dr.  Frankland  bases  the  animal  nature  of  the  organic 
matter  in  which  these  originate  is  by  no  means  clear.  Nitrates  are  formed  from  vege- 
table nitrogen  as  well  as  from  animal  albuminoids.  Nor  is  it  clear  why  these  salts 
should  be  elected  to  represent  the  ''previous  sewage  or  animal  contamination"  of  a 
water.  They  are  liable  to  decomposition.  The  chlorides  af  sewage  are  more  charac- 
teristic of  animal  waste  than  the  nitrates  which  may  or  may  not  be  formed  from  it. 
They  are  also  more  permanent.  If  it  is  necessary  to  estimate  previous  sewage,  the 
chlorine  is  more  reliable  as  a  measure;  but  we  are  not  concerned  with  the  geologic 
history  of  a  water,  the  chlorine,  nitrites,  nitrates,  and  ammonia  are  only  of  interest 
to  the  analyst  as  throwing  light  upon  recent  passages  in  the  course  of  a  water  supply. 

The  permanganate  process  whiph  is  substituted  in  the  foregoing  analyses  for  the 
carbon  determinations  of  the  combustion  method,  is  sufficiently  accurate  for  our  sani- 
tary purpose.  A  relative  scale  of  impurities  can  be  formed  by  it  and  the  position  of  a 
given  water  assigned  as  satisfactorily  as  by  the  ultimate  analysis.  The  uncertainty 
as  to  the  character  of  the  matter  with  which  we  are  dealing  renders  sciontilic  accu- 
racy in  the  determination  of  the  carbon  unnecessary.  The  volume  of  oxygen  required 
by  the  organic  matter  in  its  destruction  by  a  given  method  gives  as  clear  a  view  of 
the  unknown  organic  material  as  the  volume  of  carbonic  acid  produced  by  its  com- 
bustion. The  shortcomings  of  the  process  have  already  been  alluded  to  and  illus- 
trated. 

Professor  Wanklyn's  method  of  rating  the  water  by  the  ammonia  and  albuminoid 
ammonia  which  can  be  distilled  from  it  does  for  the  nitrogen  what  the  permanga- 
nate does  for  the  carbon.  It  gives  a  view  of  the  unknown  albuminoids  in  the  water 
as  satisfactory  after  its  kind  as  that  furnished  by  the  total  nitrogen  of  the  actual 
combustion.  Its  failure  in  certain  cases  to  indicate  contamination  has  been  pointed 
out.  The  vegetable  character  of  an  organic  matter  may  be  inferred  from  the  excess 
of  oxygen  required  as  compared  with  the  organic  ammonia,  certainly  with  as  much 
probability  as  from  the  ratio  of  organic  carbon  to  organic  nitrogen.  An  infusion  of 
sawdust  gave  .045  mgrm.  of  albuminoid  ammonia  and  required  8.137  mgrms.  of  oxy- 
gen, which  is  equivalent  to  stating  that  the  carbon  was  greatly  in  excess  of  the  ni- 
trogen. Albumen  from  blood  gave  .480  of  organic  ammonia  and  required  only  3.399 
mgrms.  of  oxygen.  But  the  history  and  surroundings  of  the  water,  the  quantity  of 
chlorine,  and  the  microscopic  appearances  of  the  sediment  must  be  carefully  studied 
to  arrive  at  an  opinion  on  the  probable  quality  of  the  organic  matter. 

In  view  of  these  considerations,  it  is  believed  that  the  method  adopted  in  the  fore- 
going analyses  will  meet  with  the  approval  of  those  who  have  carefully  studied  this 
sanitary  problem. 


APPENDIX  N. 

SAXITABY  SURVEY  OF  SELECTED  PORTION'S  OF  THE 
CITY  OF  BALTIMORE,  MB. 


By  Dr.  C.  N.  Chancillor. 


CORRESPOXDEXCE  RELATING  TO  AND  REPORT  UPON  A  SANITARY  SURVEY  OF  A  POR- 
tion of  the  city  of  baltimore,  maryland. 

Health  Department,  City  Hall, 

Baltimore,  February  6,  1880. 
Dear  Sir:  I  have  tlie  honor  to  inclose  to  you  resoliitions  wMcli,  in  pursuance  of 
the  action  taken  at  the  meeting  of  yesterday,  were  laid  before  his  honor  Mayor  La- 
trobe  this  mornino-  and  bv  him  transmitted  to  me  to  be  forwarded  to  you. 

Very  respectfully,  yours,  &c.,  ^^^^  ^  STEUART, 

^  •  Commissioner  of  Health. 

Dr.  J.  S.  Billings,  U.  S.  A.,  ^  , .  . 

Vice-President  National  Board  of  Health  ,  Washington. 

Resolved  That  the  National  Board  of  Health,  in  conjunction  with  the  State  and  city 
boards  of  health  and  the  physicians  in  charge  of  the  quarantine  hospital,  be  and  tbey 
are  hereby  respectfully  requested  to  communicate  in  writing  to  his  honor  the  mayor 
of  Baltimore,  through  the  board  of  trade  of  Baltimore,  their  views  and  opimons  as  to 
the  necessity  for  the  establishment  of  additional  quarantine  facilities  for  the  port  and 
city  of  Baltimore,  together  with  their  recommendations  for  a  proper  location  ot  the 
same-  and  that,  on  the  receipt  of  such  communication,  his  honor  the  mayor  be  re- 
quested to  urge  the  city  council  to  take  immediate  steps  to  carry  out  and  perfect 

'""^^esXT/llw/fj^!  the  same  gentleman  be  requested  to  give  their  views  as  to  a 
proper  system  of  drainage  and  sewerage,  or  otherwise,  for  the  city  of  Baltimore  in 
order  to  protect  and  guard  against  epidemic  or  contagious  diseases  ;  and  that,  on  the 
reception  of  the  sami,  his  honor  the  mayor  request  the  city  council  to  authorize  the 
appointment  of  a  commission  of  medical  experts  to  devise  and  recommend  a  suitable 
plan  or  to  take  such  other  steps  as  in  his  judgment  is  most  advisable  to  insure  the 
city  from  the  creation  or  spread  of  epidemic  diseases. 

[Extract  from  minutes  of  a  meeting  of  the  executive  committee  of  the  National  Board  of  Health,  dated  . 

February  6,  1880.] 

The  vice-pre.sident  stated,  in  connection  with  the  letter  of  Dr  Steuart,  that  the 
president  and  himself  had,  in  accordance  with  previous  understanding  with  the  exec- 
utive committee,  visited  Baltimore  yesterday  (5th),  and,  meeting  the  quarantine  offi- 
cer of  the  port,  the  health  officer  of  the  city,  the  secretary  of  the  State  board  of  health, 
the  president  of  the  board  of  trade,  and  others,  had  gone  down  the  river,  looked  at 
various  points  in  connection  with  the  quarantine,  and,  returning,  bad  ari  interview 
with  these  gentlemen,  as  well  as  with  the  mayor  of  the  city,  during  which  the  ques- 
tion of  the  quarantine,  sanitary  condition  of  Baltimore  and  the  necessity  for  sewerage 
was  discussed  by  members  of  the  State  and  local  boards  of  health  the  collector  of  the 
port,  and  others :  that  the  meeting  was  informally  organized  with  the  mayor  m  the 
chair:  that  amotion  made  by  Mr.  Thomas,  the  collector,  was  adopted,  to  the  ettect 
that  the  National  Board  of  Health  or  its  executive  committee  be  requested  to  state  to 
the  mayor  of  Baltimore  their  views  in  regard  to  the  quarantine  and  sanitary  condi- 
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tion  of  the  city  of  Baltimore  and  the  necessity  for  sewerage;  antl  that  an  amendment 
was  subsequently  adopted  asking  the  State  board  of  health  and  health  officer  of  the 
city  to  join  in  the  statement.  After  some  discussion  the  following  resolutions  were 
adopted  by  the  committee  : 

"Whereas  his  honor  the  mayor  of  Baltimore,  and  other  gentlemen  representing  the 
varied  commercial  interests  of  that  city,  have  signified  their  wish  to  have  a  wrHten 
expression  of  the  views  of  the  National  Board  of  Health  as  to  the  sanitary  advanta^n) 
likely  to  be  gained  by  a  removal  of  the  quarantine  station  in  the  harbor  of  Baltimore 
from  the  present  locality  to  a  point  some  miles  lower  down  the  river ;  and  also  as  to 
the  desirability  and  importance  of  immediate  action  by  the  city  and  State  govern- 
ment looking  to  the  establishment  of  a  complete  system  of  sewerage  as  a  means  of 
improving  the  sanitation  of  the  city  and  of  anticipating  troubles  which  may  l>e  ex- 
pected to  arise  from  a  continuance  of  the  present  mode  of  disposal  of  its  cxcremental 
tilth ;  and  whereas  two  members  of  the  National  Board  of  Health,  having  visited  Bal- 
timore, and  having  held  a  conference  with  the  said  parties  and  Avitli  the  health  offi- 
cers of  the  State  and  city,  after  a  personal  inspection  of  the  present  quarantine  station 
and  of  other  points  in  the  river,  with  a  view  to  said  removal,  have  reported  to  the 
executive  committee  the  facts  which  came  under  their  cognizance  and  the  opinions 
expressed  by  the  authorities  of  Baltimore :  Therefore, 

^'Eesolned,  1st.  That  this  committee  consider  that  the  continuance  of  the  quarantine 
station  of  Baltimore  at  its  present  site  is  fraught  with  danger  to  the  sanitary  interests 
of  that  city,  both  because  of  its  close  contiguity  to  the  pest-house,  which  is  established 
on  the  quarantine  grounds,  and  of  the  danger  of  communicating  disease  from  infected 
ships  in  quarantine  to  other  shipping  entering  or  leaving  the  port,  and  that  in  view 
of  these  facts  the  removal  of  said  quarantine  station  to  a  point  not  nearer  to  the  city 
than  the  Little  Hawkins  or  Leading  Point,  where  there  may  be  adequate  facilities  for 
com])lete  isolation,  seems  indispensably  necessary,  while  the  pest-house  should  be  re- 
tained at  its  present  location  as  more  accessible  to  the  city,  where  small-pox  is  more 
likely  to  originate,  and  as  being  sufficiently  remote  from  the  proposed  quarantine  sta- 
tion. 

"2d.  That  in  order  to  secure,  as  far  as  practicable,  harmony  of  views  and  uniform- 
ity of  action  as  to  rules  and  regulations  for  the  treatment  of  vessels  believed  to  be  in- 
fected or  coming  from  infected  ports  without  clean  bills  of  health  from  United  States 
consular  officers,  the  National  Board  of  Health  having  last  summer  drawn  up  a  set 
of  such  rules  and  regulations  to  meet  the  then  existing  emergency,  being  assisted  in 
the  performance  of  such  duty  hy  the  quarantine  authorities  of  New  York  and  Balti- 
more, now  propose,  as  intimated  in  its  annual  report  (supplement  to  Bulletin,  p.  3), 
to  '  revise  these  rules  after  consultation  with  the  State  and  local  authorities,  who  liaA'^e 
had  experience  as  to  their  practical  operation,'  and  does  hereby  iuAdte  the  quaran- 
officer  of  Baltimore  to  assist  in  such  revision. 

"  3d.  That  this  committee  considers  a  complete  system  of  sewerage  for  the  removal 
of  excremental  filth  indispensable  to  the  preservation  of  the  public  health  in  the  city 
of  Baltimore,  and  heartily  indorses  the  recommendations  on  the  subject  contained  in 
the  last  biennial  report  of  the  secretary  of  the  State  board  of  health  of  Maryland. 

"  4th.  That  this  committee  respectfully  recommends  to  his  honor  the  niayor  that 
steps  be  taken,  as  soon  as  practicable,  to  have  made — 1st,  a  topographical  survey  of 
the  city  by  competent  engineers,  in  order  to  prex)are  accurate  countour  maps  showing 
the  levels  and  the  best  outlet  point  for  such  sewerage ;  2d,  a  sanitary  survey,  as  dis- 
tinct from  such  topographical  survey,  and  connected  with  a  careful  house-to-house 
inspection,  in  order  to  determine  the  existence  and  magnitude  of  any  sanitary  evils 
which  should  be  remedied. 

"  Ordered,  That  copies  of  the  foregoing  resolutions  be  furnished  to  the  different  gen- 
tlemen before  mentioned  as  having  requested  this  expression  of  the  views  of  the  Na- 
tional Board  of  Health,  accompanying  the  same  with  a  letter,  in  which  any  additional 
explanation  thought  necessary  may  be  made  by  the  president." 


Washixgtox,  D.  C,  February  6,  1880. 
Dear  Sir  :  In  accordance  with  the  request  of  the  meeting  held  at  Eennert's  Hotel 
yesterday  afternoon,  at  which  you  presided,  I  have  the  honor  to  transmit  the  inclosed 
preamble  and  resolutions  adopted  this  morning  by  the  executive  committee  of  the 
National  Board  of  Health,  which  have  been  submitted  to  the  health  authorities  of 
the  State  of  Maryland  and  of  the  city  of  Baltimore  for  their  concurrence. 

It  is  earnestly  hoped  that  the  proposed  improvements  will  be  commenced  at  as  early 
a  period  as  may  be  possible. 

Very  resi)ectfully,  your  obedient  servant, 

J.  L.  CABELL, 
President  National  Board  of  Health. 

General  F.  C.  Latrobe, 

Mayor  of  Baltimore,  Md.,  ij-c. 
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fExtract  from  executive  minutes  of  February  27,  1880.] 

Ordered,  TliaT  the  request  of  the  city  of  Baltimore,  when  received  from  the  mayor, 
be  referred  to  the  president  of  the  Board,  with  a  request  that  he  will  visit  Baltiuiore, 
confer  with  the  State  and  local  health  authorities,  and  report  to  the  committee  his 
recommendation  in  the  matter. 

Mayor's  Office,  City  Hall, 

Baltimore,  March  5,  1880. 
To  the  President  and  Members  of  the  Xational  Board  of  Health, : 

Gentlemen  :  lhave  this  day  received  a  certified  copy  of  a  resolution  passed  by  the 
city  council  of  Baltimore,  a  cox3y  of  which  I  herewith  inclose,  by  which  I  am  author- 
ized to  invite  the  Xational  Board  of  Health  to  institute  and  conduct,  under  its  au- 
spices, a  sanitary  survey  of  the  city  of  Baltimore,  or  such  portions  of  it  as  they  may 
deem  necessary. 

I  have  the  honor  to  request  that  your  board  will  make  such  a  survey  as  is  indicated 
in  the  resolution  referred  to. 
Very  respectfully, 

FERDINAND  C.  LATROBE,  Mayor. 


Whereas  the  Na,tional  Board  of  Health  has  expressed  the  opinion  that  a  sanitary 
survey  of  Baltimore  is  imi)ortant  in  the  interest  of  the  future  health  of  the  city : 
Therefore, 

Be  it  resol'red  hy  the  first  and  second  branches  of  thf  city  council  of  Baltimore,  That  his 
honor  the  mayor  be,  and  he  is  hereby,  requested  to  invite  the  National  Board  of  Health 
to  institute  and  conduct,  under  its  auspices,  a  sanitary  survey  of  the  city,  or  such  por- 
tions of  it  as  they  may  deem  necessary. 


National  Board  of  Health, 
Washington,  JJ.  C,  March  8,  1880. 
Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  communication  of  the 
5th  instant,  transmitting  copy  of  a  resolution  of  the  first  and  second  branches  of 
your  city  council  inviting  the  National  Board  of  Health  to  make  a  sanitary  survey  of 
your  city,  and  to  state  that  the  papers  have  been  referred  to  the  executive  committee 
of  this  Board. 

Very  respectfully, 

T.  J.  TURNER, 
Secretary  National  Boated  of  Health. 

Hon.  F.  C.  Latrobe, 

Mayor  of  Baltimore,  Md. 

National  Board  of  Health, 

Washington,  D.  C,  April  8,  1880. 
Sir  :  In  compliance  with  the  request  contained  in  a  resolution  of  the  city  council 
of  Baltimore,  transmitted  to  this  Board  in  your  communication  of  March  3,  the  exec- 
utive committee  has  this  day  appointed  Dr.  Charles  W.  Chancellor  a  special  sanitary 
inspector  to  be  assigned  to  the  duty  of  making  a  sanitary  survey  of  selected  portions 
of  the  city,  and  has  instructed  me  to  communicate  this  fact  to  you,  and  to  request 
that  you  will  give  to  Dr.  Chancellor,  in  conjunction  with  the  health  commissioner  of 
the  city,  who  has  been  requested  to  co-operate  with  him,  such  facilities  and  such  au- 
thority as  may  be  needed  to  enable  them  to  have  entrance  to  and  make  the  necessary 
inspections. 

I  take  occasion  to  recall  to  your  remembrance  the  statement  I  made  to  you  in  a  per- 
sonal interview  to  the  effect  that  it  is  entirely  beyond  the  scope  of  the  power  of  this 
Board  to  extend  pecuniary  aid  to  States  or  municipalities  for  purposes  of  local  sanita- 
tion. It  is  therefore  not  with  any  view  of  relieving  the  city  of  Baltimore  from  any 
I)art  of  the  expense  of  improving  its  sanitary  condition  that  the  partial  survey  about 
to  be  instituted  under  the  auspices  of  this  Board  has  been  ordered  by  the  executive 
committee.  It  is  done  in  conformity  with  the  provisions  of  the  law  to  obtain  accu- 
rate data  on  which  the  advisory  function  of  the  Board  can  be  intelligently  exercised 
aiid  enforced,  with  the  expectation  that  the  work  will  be  followed  up  by  the  author- 
ities of  the  city  to  its  proper  conclusion. 

Very  respectfully,  your  obedient  servant, 

J.  L.  CABELL, 
President  National  Board  of  Health. 

General  F.  C.  Latrobe, 

Mayor  of  Baltimore. 
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National,  Boakd  of  Health. 

Washington,  April  8,  1880. 

Doctor:  I  am  directed  by  tlio  executive  committee  of  tlie  National  Board  of  Health 
to  inform  you  that,  having  decided  to  comply  with  the  request  of  the  city  council  of 
Baltimore  as  transmitted  by  his  honor  the  mayor  in  a  communication  dated  March  5, 
addressed  to  this  Board,  it  has  this  day  appointed  you  a  special  sanitary  inspector,  to 
be  assigned  to  the  temporary  duty  of  making  a  sauitary  survey  of  selected  i)ortions  of 
the  city  in  conjunction  with  Dr.  Steuart,  health  commissioner,  so  far  as  he  may  be 
Avilling-  to  extend  assistance  in  the  way  of  counsel  and  co-operation. 

You  are  accordingly  instructed  to  call  upon  those  officers  and  to  request  in  behalf  of 
this  Board  that  they  will  offer  you  every  facility  in  their  power  to  enable  you  to  per- 
form satisfactorily  the  important  duty  which  has  been  assigned  to  you.  To  this  cud 
I  inclose  a  letter  addressed  to  General  Latrobe,  which  makes  known  the  wishes  of  the 
Board  and  solicits  his  official  co-operation.  This  open  letter  you  are  at  liberty  to  read 
before  delivering  it  to  the  mayor. 

The  selection  of  the  localities  to  be  inspected  is  left  to  your  discretion  after  confer- 
ence with  Dr.  Steuart,  but  it  U  suggested  that  the  inspections  should  not  be  conlined 
to  the  localities  which  are  manifestly  in  the  worst  sanitary  condition.  It  may  be  im- 
portant to  show  that  even  some  of  the  apparently  best  parts  of  the  city  are  not  ex- 
empted from  dangers  under  the  system  which  has  heretofore  prevailed  of  disposing  of 
excremcntal  lilth.  It  is'the  desire  of  the  Board  that  the  partial  survey  now  ordered 
shall  demonstrate  to  the  satisfaction  of  the  council  the  imperative  necessity  of  a  gen- 
eral system  of  sewerage  of  Baltimore. 

It  is  suggested  that  you  invite  the  special  attention  of  the  authorities  of  the  city  to 
a  report  in  the  Baltimore  Gazette  of  Thursday,  April  8,  of  four  deaths  from  scarlet 
fever  in  three  days,  with  two  more  children  dying  in  the  same  house,  No.  340  East 
Madison  street,  and  of  the  i)robable  local  cause  of  this  great  mortality  as  ascertained 
by  sanitary  inspection. 

It  is  requested  that  in  making  house-to-house  inspections  you  will  use  the  schedules 
of  questions  contained  on  the  blank  forms  which  have  been  furnished  you,  but  that 
you  will  also  collect  an^'-  other  information  which  may  be  i^ertinent  to  the  general 
objects  of  the  survey. 

The  amount  appropriated  by  the  Board  to  be  exi)ended  under  your  direction  for  this 
survey,  including  your  own  pay  of  |10  per  diem  while  actually  engaged  in  the  per- 
formance of  your  duties,  is  strictly  limited  to  |7U0.  The  committee  feels  assured  that 
you  will  disburse  the  amount  placed  under  your  control  with  the  utmost  economy,  so 
far  as  may  be  consistent  with  the  attainment  of  the  ends  had  in  view,  and  that  for 
every  dollar  expended  there  shall  be  an  adequate  service  rendered. 

You  will  certify  to  the  correctness  of  all  accounts  forwarded  to  this  office  for  settle- 
ment on  forms  of  vouchers  which  will  be  furnished  you  on  demand. 

Very  respectfully,  yours,  ^  .  t>t.t  t 

J.  Li.  LAdELL, 
President  National  Board  of  Health. 

Dr.  C.  W.  Chancellor, 

Baltimore,  Md. 

National  Board  of  Health, 

Washington,  September  30,  1880. 
Sir  :  Referring  to  my  communication  of  April  10,  announcing  the  appointment  by 
the  executive  committee  of  the  Board  of  Dr.  C.  W.  Chancellor  as  a  special  sanitary 
inspector  to  be  charged  with  the  duty  of  making  a  sanitary  survey  of  selected  por- 
tions of  Baltimore  City  in  compliance  with  a  request  to  that  effect  by  the  city  council, 
I  have  now  the  honor  to  inform  you  «that  said  survey  has  been  made  in  conformity 
with  instructions  from  this  office,  and  to  transmit  to  you  Dr.  Chancellor's  report  of 
the  same.  It  is  pertinent  to  remark  that  Dr.  Charles  F.  Folsom,  then  secretary  of  the 
State  board  of  health  of  Massachusetts,  who  had  made  a  special  study  of  the  methods 
of  sewerage  and  disposal  of  the  excre mental  filth  of  cities  both  in  Europe  and  in  this 
country,  was  appointed  by  this  Board  to  consult  with  Dr.  Chancellor  in  the  progress 
of  his  work  and  in  the  preparation  of  his  report,  in  the  general  conclusions  of  Avhich 
he  has  expressed  his  concurrence.  I  avail  myself  of  the  occasion  to  say  that  the  facts 
cited  in  this  report  abundantly  justify  the  opinions  expressed  in  the  preamble  and 
resolutions  adopted  by  the  executive  committee  February  6, 1880,  which  having  been 
submitted  to  the  health  authorities  of  the  State  of  Maryland  and  the  city  of  Baltimore, 
and  having  received  their  concurrence,  were  transmitted  to  you  as  chairman  of  a  meet- 
ing ludd  at  Rennert's  Hotel  on  the  preceding  day,  at  which  meeting  a  resolution  was 
j)assed  soliciting  such  expression  of  opinion  on  th(?  part  of  this  Board.  I  will  add  that, 
while  tlie  executive  committee  earnestly  reiterates  the  advic<^  then  given,  proper  steps 
be  immediately  taken  looking  to  the  inauguration  of  a  systematic  sewerage  of  the  city 
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>f  Baltimore  as  an  indispensable  means  of  protecting  the  public  health,  it  concuis 
vitb  Di  Folsom  in  thinking  that  it  would  be  premature  to  recommend  any  particu- 
VrnlanuLtil  there  shall  have  been  made  by  competent  engineers  an  exact  topograph- 
;  a^s^rv^  of  the  city,  with  contonr-mapsf  in  order  that  the  problem  ot  the  carnage 
md  timil  disposal  of  the  sewage  of  the  entire  city  on  some  uniform  plan  may  bemtel- 
ligentlv  considered. 

Very  respectfuUy,  your  obedient  servant,  ^  ^  CABELL 

President  National  Board  of  Health. 


Hon.  F.  C.  Latrobe, 

Mayor  of  Baltimore. 


REPORT. 


PART  I. 

To  James  L.  Cabell,  M.  D.,  .  „  .  ,  ttt  r  -    ^  n 

President  of  the  National  Board  of  Health,  Washington,  D.  O.  . 

Sir:  According  to  instructions  received  from  you  on  the  8th  day  of  April,  1880,  I 
immediately  proceeded  to  make  house-to-house  inspections  of  selected  portions  ot 
Baltimore,  With  the  view  of  determining,  if  possible  the  sanitary  needs  of  the  city 
In  this  work  I  have  been  most  efficiently  aided  by  the  police  department.  A  number 
of  their  most  intelligent  officers  were  detailed  to  make  preliminary  inspection,  whicli 
they  did  in  a  thorough  manner,  thereby  greatly  facilitating  the  investigation. 

In  collecting  the  dlta  upon  which  this  report  is  based  as  well  ^ the  prepa^^^^^^^^^^ 
of  the  same,  I  am  also  indebted  for  valuable  assistance  to  Major  Richard  Randolph, 
civil  engineer,  who  gave  special  attention  to  all  questions  involving  engineering 
problems. 

^  A  COMPREHENSIVE  INSPECTION  NEEDED. 

■  It  is  to  be  regretted  that  the  inspection  could  not  have  been  more  comprehensive, 
80  as  to  have  enabled  us  to  determine  the  actual  sanitary  condition  of  the  entire  city 
instead  of  embracing  only  those  districts  which  were  re-arded  as  presenting  ^  specially 
good  field  for  observation.  A  careful  examination  of  the  tacts  collected,  liowe%  er, 
will  furnish  a  reliable  basis  for  sanitary  reasoning  on  several  points  ot  the  most  im- 
portant character.  They  relate  to  seven  out  of  twenty  wards  of  the  city,  and  may  oe 
summed  up  as  follows: 

FIRST  DISTRICT. 

Second  TFarft.— Embracing  portions  of  Broadway,  Thames,  Ann  Fell,  Wolf,  Block, 
Philpot,  Lancaster,  Bond,  Dallas,  Caroline,  Register,  Durham,  and  Aliceauna  streets. 
In  this  district,  which  embraces  what  is  known  as  the  typho-malarial  district,  o47 
houses  were  inspected,  containing  a  total  of  3,653  inmates,  or  an  average  of  about  b| 
persons  to  a  house.    In  quite  a  number  of  instances,  however,  this  average  does  not 
properly  represent  the  real  condition  of  things,  and,  as  will  be  shown  further  on 
there  are  not  a  few  cases  of  overcrowding.    In  130  of  these  houses,  pumps^  are  used 
to  supply  the  inmates  with  water,  which  is  represented  to  be     bad    or     not  very 
■good"  in  many  instances.    Seventy-four  houses  are  without  any  special  water  supply, 
which  doubtless  means  that  their  inmates  make  use  of  some  convenient  pump,  ine 
remaining  houses  are  supplied  with  hydrant  water.    Of  the  privies,  118  were  tound 
to  be  in  bad  condition,  and  many  of  these  were  overflowing,  safurating  the  ground 
with  their  liquid  contents,  polluting  foundations,  and  occasionally  hooding  cellars 
with  sta^niant  and  offensive  fluids.    The  smell  from  many  of  these  cess-pools  was  ex- 
tremely noxious.    Of  the  Avholo  number,  only  30  arc  self-draining ;  the  remainder  are 
said  to  be  cleaned  once,  twice,  or  three  times  a  year.    The  great  majority  are  not 
cleaned  oftener  than  twice,  while  many  are  not  emptied  oftener  than  once  annually. 
In  the  case  of  83  houses  inspected  on  South  Bond,  South  Dallas,  South  Caroline, 
Lancaster,  and  Thames  streets,  the  greatest  depth  of  privies  was  found  to  be  4U  loet, 
while  the  minimum  and  ordinary  depth  was  only  G  feet;  the  maximum  distance  from 
the  house  is  90  leot,  while  in  many  cases  the  privies  are  attached  to  the  sides  oi  tne 
houses  or  within  2  or  3  feet  of  them,  and  discharge  their  offensive  elfluyia  through 
open  windows  or  doors  into  the  sleeping  or  sitting  apartments.   Some  of  the  lots  Have, 
at  diflerent  times,  had  as  many  as  five  privy  vaults,  which,  after  becoming  lull.  Have 
been  successively  abandoned  for  a  new  vault,  or  rather  for  another  hogshead,  it  being 
found  cheaper  to  cover  over  the  full  cess-pool  and  sink  a  fresh  pit  or  hogshead  than 
to  empty  one  that  has  already  become  full.    In  this  way  the  ground  space  of  a  number 
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of  lots  has  been  literally  honeycombed  by  a  snccession  of  privy-pits,  which  after 
being  filled  with  decomposing  excreiuentiti<fns  matter,  are  covered  <)ver  and  abandoned 
It  needs  no  elaborate  argument  or  expert  knowledge  to  prove  that  malarial  poisons 
are  being  constantly  generated  and  brought  to  the  surface,  to  contaminate  the  sur- 
rounding atmosphere  w4th  their  baleful  influences.  In  255  houses  in  this  district 
there  are  no  cellars,  and,  in  most  cases,  no  ventilation  beneath  the  ground  floor ;  in 
23  instances  the  cellars  were  found  damp  and  in  bad  condition,  fllliiig  the  air  with 
their  foul  odors. 

SECOND  DISTRICT. 

Fifth  ware?.— Embracing  portions  of  Jeiferson,  McEldry,  Monnment,  Asciuith,  and 
Central  Avenue  streets.  The  number  of  houses  inspected  in  this  district  was  281,  con- 
taining a  total  of  1,515  inmates.  All  the  houses  in  this  district,  with  the  exception  of 
four  where  pump  water  is  used,  arc  supplied  with  water  from  the  regular  city  supplv. 
One  hundred  privies  were  found  in  bad  condition.  Only  33  are  self-draiiiin <>• :  the 
others  are  represented  to  be  cleaned  once  or  twice  a  year.  Seventy-one  houses  are 
vzithout  cellars,  while  76  were  in  bad  condition,  and  quite  a  number  contained  fllth 
and  offensive  fluids  which  could  not  be  drained  otf.  The  portion  of  Asquith  street 
embraced  in  this  inspection  presents  an  excellent  example  of  the  superiority  of  deep 
wells  over  shallow  privy-pits.  For  instance,  in  41  houses  inspected,  in  this  particular 
locality,  all  the  privies  that  are  not  self-draining  require  to  be  emptied  three  or  four 
times  annually  to  prevent  their  getting  into  a  state  of  nuisance,  and  even  with  this 
precaution  they  constantly  emit  noxious  odors,  while  the  deep  wells  were  found  'gen- 
erally clean  and  free  from  any  decidedly  bad  smell.  The  latter,  being  self-drainmg, 
seldom  require  cleaning  ;  but  there  are  sanitarv  evils  of  very  great  gravity  connected 
with  the  deep-well  system,  which  will  be  hereafter  fully  considered. 


THIRD  DISTRICT. 

Sixih  warfZ.— Embracing  portions  of  Orleans,  Broadway,  Bethel,  Bond,  Jefferson, 
Central  Avenue,  North  Caroline,  North  Dallas,  McEldry,  North  Eden,  and  North 
Spring  streets.  In  this  district  452  houses  were  inspected,  containing  a  total  of  2,382 
inmates,  or  an  average  of  about  Ave  persons  to  a  house.  The  water  supply  is  derived 
from  the  city  works,  except  in  fourteen  instances,  Avhere  pumps  are  used.'  One  hun- 
dred and  eight  privies  were  found  in  bad  condition,  many  of  them  overflowino- 
and  completely  saturating  the  surrounding  soil.  Twenty-flve  of  the  entire  number 
are  self-draining,  and  all  the  rest  require  frequent  cleaning,  their  usual  depth  beintr 
about  4  feet.  In  many  cases  they  are  close  to  or  actually  attached  to  the  sides  of  the 
houses.  Seventy-six  houses  inspected  have  no  cellars,  and  in  5o  of  those  having  cel- 
lars they  were  found  damp  and  fllthy,  and,  in  a  few  instances,  flooded  with  stagnant 
fluids.  Twenty-nine  yards  were  in  bad  condition,  a  few  very  fllthy,  containing  ashes, 
garbage,  and  house-refuse  of  every  kind.  In  the  case  of  23  houses  on  Jefferson,  Cen- 
tral Avenue,  and  Orleans  streets,  and  in  the  case  of  16  houses  on  Eden  street,  the  Har- 
ford Run  sewer  passes  through  or  very  near  the  premises,  creating  a  disgusting  nui- 
sance, revolting  alike  to  decency  and  to  health.  In  not  a  few  instances  tliis  open, 
disease-engendering  drain  passes  directly  under  the  floors  of  houses,  affording  free 
entry  of  sewer  gases  into  dwelling  and  sleeping  apartments.  The  positive  dangers  of 
these  gases  cannot  be  overestimated,  and  the  public  mind  cannot  be  too  soon  aroused 
to  the  fact  that  any  one  in  the  neighborhood  of  this  fllthy  drain  may  be  the  next 
victim  to  the  effects  of  its  poisonous  emanations.  It  is  not  only  a  possible,  but  a  very 
probable,  source  of  danger,  which  should  be  removed  without  delay.  A  large  appro- 
priation has  already  been  made  by  the  city  for  the  purpose  of  arching,  covering,  and 
diverting  this  stream  at  specified  points,  and  now  no  delay  should  be  permitted  "in  the 
accomplishment  of  a  work  which  is  of  the  highest  sanitary  importance.  The  remarks 
made  on  this  subject  in  my  last  report  to  the  State  board'  of  health  may  be  with  pro- 
priety repeated  here:  '^n  many  respects  Jones's  Falls  and  Harford  Run  bear  the  same 
relation  to  Baltimore  that  Bayou  Gayoso  does  to  Memphis;  and  unless  their  sanitary 
condition  is  improved,  they  may,  at  no  distant  day,  excite  a  malignant  fever  in  our 
midst  which  will  sweep  off  thousands  of  citizens,  and,  for  the  time,  paralyze  the  whole 
business  of  the  city.  As  long  as  the  accumulation  of  filth  in  those  streams  is  covered 
by  water  no  injurious  consequences  will  probably  result;  but  should  the  (juantity  of 
filtb  be  increased  so  as  to  rise  above  the  surface  of  the  water,  the  most  dreadful  con- 
sequences may  be  anticijjated." 

FOURTH  DISTRICT. 

Sixth  and  Seventh  ?mr^7.s— Embracing  350  houses  on  Central  Avenue,  Monument,  Milli- 
man,  Spring,  Caroline,  Dallas,  Walkei-,  Boundary  Avenue,  McEldrv,  Joppa,  and  North 
Bethel  streets,  with  a  total  population  of  about  2,500  human  beings.  Ninety  per  c(^nt. 
of  the  houses  inspected  in  this  district  had  shallow  privy-vaults,  not  more  tban  5  feet 
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i'l  depth  as  an  average,  and  located  some  in  proximity  to  and  others  from  1  to  10  feet 
cli-tant  iToni  the  dweilinos.  Fiftv  per  cent,  of  these  vaults  were  in  bad  condition,  and 
mmV  Avere  full  to  overiloVino-,  while  nearly  all  needed  cleaning;  most  of  them  emitted 
oricusive  smells,  and  onlv  one  of  the  entire  number  was  self-draining.  There  were 
.stables  and  manure-pits  on  14  premises,  w^hich  were  generally  in  bad  sanitary  condi- 
tion, some  of  them  draining  into  alleys  and  streets  and  upon  adjacent  property.  A 
lar>'e  majority  of  the  houses  in  the  district  are  supplied  with  water  from  the  city 
water-works. "  About  75  houses  were  without  cellars,  while  the  remainder  were  pi^o- 
vided  with  cellars,  many  of  which  were  damp  and  dirty,  and  a  few  offensive  to  smell. 
In  several  instances  privv- vaults  existed  in  the  cellars,  and  in  one  house,  notably,  the 
privy  adjoined  the  house  and  poured  its  noxious  gases  through  a  window  into  a  damp, 
diity  cellar,  which  was  very  offensive. 

FIFTH  DISTRICT. 

Sevenlh  Embracing  portions  of  Caroline,  Dallas,  Bond,  Broadway,  Chew,  Mon- 

ument, Milliman,  Eden,  Spring,  Madison,  Miller,  and  James  streets,  and  Somerset 
alley.  '  Three  hundred  and  fifty-six  houses  were  inspected  in  this  district,  containing 
a  total  of  3,108  inmates.  Nine'families  are  supplied  with  water  from  pumps;  the  re- 
mainder are  supjkied  from  the  city  water-works.  Of  the  privies  203  were  found  in 
bad  condition,  many  of  them  being  full  and  others  overflowing.  Thirty-seven  are 
self-draining,  and  the  rest  2)rofe>>s  to  be  cleaned  once  or  twice  a  year.  A  large  number 
of  these  privies  drain  or  empty  directly  into  Harford  Run.  Out  of  23  houses  inspected 
on  Spring  street,  the  Harford  Run  sewer  may  be  said  to  bear  the  relation  of  a  positive 
nnisance'in  16  cases.  It  is  a  nuisance  in  the  case  of  8  houses  out  of  22  at  one  point 
on  Caroline  street,  and  9  houses  out  of  10  between  Nos.  129  and  147  Spring  street. 
The  condition  of  the  cellars  and  yards  in  the  vicinity  of  this  sewer  indicates  clearly 
what  must  be  its  influence  sooner  or  later  upon  the  health  of  the  neighborhoods  through 
which  it  flows.  Fittv-eight  cellars  were  found  damp  and  in  bad  condition  in  this  dis- 
trict, and  the  dampness  existing  in  those  on  Spring  street  is  directly  traceable  to  the 
] uoximity  of  Harford  Run.  One  cellar  was  not  only  damp,  but  actually  flooded  with 
foul  water  from  this  source.  At  one  point  on  Spring  street  there  is  also  a  tannery, 
Avhich  emits  a  noisome  smell,  and  its  vats  empty  their  contents  directly  into  the  run, 
adding  another  element  of  fllth  to  its  already  black  and  oflensive  flow. 

The  character  of  a  very  large  proportion  of  the  diseases  which  have  prevailed  in  this 
district  indicates  that  the  condition  of  Harford  Run  has  already  begun  to  influence  in 
a  very  marked  degree  the  health  of  those  subjected  to  its  seething  and  poisonous  exha- 
lations. This  badly  constructed  and  disgracefully  fllthy  drain  is  undoubtedly  the 
principal  cause  of  a  majority  of  the  cases  of  sickness  reported,  and  however  energetic 
our  State  and  city  health  departments  may  be  in  the  performance  of  their  respective 
duties,  they  cannot  begin  to  enforce  the  requisite  amount  of  sanitation  to  protect  the 
public  from  these  insidious  and  ever-pervading  poisons.  Their  means  are  limited,  and 
in  the  case  of  the  State  board  of  health  their  power  is  simply  advisory. 

SIXTH  DISTRICT. 

EJevenih  jt?ar<Z.— The  sanitary  survey  of  a  portion  of  this  ward,  which  is  situated  in 
th(;  higher  and  better  part  of  the  city,  and  contains,  generally,  only  dwellings  of  the 
T)etter  class,  embraced  118  houses,  containing  a  total  of  733  inmates,  or  an  average  of 
about  six  persons  to  a  house.  The  cellars,  yards,  &c,,  of  all  these  houses  were  found 
in  good  condition  ;  Avater-closets  in  nearly  every  house,  which  are  emptied  by  trapped 
soil-pipes  into  a  well  in  the  yard.  Sixty-four  of  these  wells  are  self-draining;  the 
remainder  are  cleaned  as  often  as  may  be  required.  The  supply  of  water  in  every 
Louse  is  derived  fix)m  the  city  water- works. 

SEVENTH  DISTRICT. 

Eiffhiecnih  and  Nineteenth  wards. — Parts  .of  each  of  these  two  wards  were  inspected, 
but  as  there  was  nothing  of  special  interest  in  a  sanitary  point  of  view  observed,  it 
not  <leemed  necessary  to  enter  into  a  detailed  account  of  the  inspection.    As  in  the 
th  district,  a  very  Isirge  proportion  of  the  privies  are  self-draining  and  for  the  most 
lit  exceptionally  clean,  as  were  also  the  cellars  and  yards. 

Xotvv'ithstanding  the  fact  that  the  privy-vaults  hi  this  and  other  high-lying  districts 
are  usually  8(df-draining  and  very  generally  in  excellent  condition,  the  great  impor- 
laiice  of  avoiding  all  sources  of  unwholesome  and  offensive  effluvia,  and  of  preserving 
t!ic  substrata  of  the  city  in  a  dry  and  clean  condition,  creates  a  severe  necessity  for 
relin(|nishing  altogether  these  cess-pools,  which  can  only  be  done  by  establishing  a 
proper  system  of  sewerage. 
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OVERCROWDED  HOUSES. 


Apart  from  the  general  conclusions  to  which  we  are  led  by  the  data  from  the  several 
districts  referred  to  above,  even  the  partial  inspection  which  has  been  made  shows  the 
existence  of  several  serious  evils  in  this  community:  prominent  among  them  is  that 
of  overcrowded  dwellings.  Happily  this  evil  has  not  yet  attained  the  proportions  in 
Baltimore  which  it  has  reached  in  other  cities,  but  from  the  following  instanccH  it  will 
readily  be  perceived  that  a  foundation,  at  least,  for  the  tenement-house  system  has 
already  been  laid  in  our  midst.  No.  73  Lancaster  street  is  reported  as  being  occupied 
by  five  families  of  19  persons  ;  No.  75,  same  street,  contains  five  families  of  18  persons ; 
No.  100  Thames  street,  only  28  by  (iO  feet,  with  lot  28  by  30  feet,  is  occupied  by  five 
families  of  34  persons ;  No.  128  Thames  street  contains  three  families  of  16  persons ; 
No.  263  Ann  street,  house  20  by  60  feet,  has  six  families  of  24  persons ;  No.  269  Ann 
street,  house  18  by  70  feet,  has  six  families  of  37  persons ;  No.  290,  same  street,  has  five 
families  of  18  persons. 

Quite  a  number  of  other  instances  of  overcrowding  were  noticed,  and  it  seems  proba- 
ble that  a  thorough  inspection  of  the  whole  city  would  reveal  many  more.  The  im- 
portance of  securiug  comfortable  and  commodious  accommodations  for  our  laboring 
classes  can  scarcely  be  overestimated,  but  after  the  tenement  system  has  once  been 
fastened  upon  a  large  community,  it  is  not  an  easy  matter  to  sweep  it  away.  Where 
it  already  exists  to  a  large  extent,  as  in  New  York,  it  can  only  be  gotten  rid  of  by  long 
and  patient  effort ;  but  there  would  seem  to  be  no  good  reason  why,  in  the  case  of  a 
city  like  Baltimore,  where  the  evil  is  still  in  its  incipieucy,  it  should  not  be  forestnlled 
by 'the  efforts  of  an  enlightened  public  spirit  and  philanthropy.  Such  an  evil  is  as 
apalling  in  its  moral  as  in  its  physical  aspects.  There  is  a  fixed  relation  between 
comfort  and  morality.  The  man  who  comes  home  tired  and  exhausted  wants  quiet 
and  comfort ;  if  he  finds  filth,  squalor,  and  discomfort  in  every  shape  around  him,  he 
naturally  gets  away  from  them  and  seeks  selfish  gratifications  in  the  beer-sho]),  the 
brothel,  or  wherever  they  may  be  found.  Virtue  and  vice  are  as  dependent  upon 
physical  conditions  as  health  and  disease.  ^'In  these  w^retched  dAvellings,"  writes 
John  Kay,  of  the  tenement  houses  of  London,  ''all  ages  and  sexes— fathers  and 
daughters,  mothers  and  sons,  grown  up  brothers  and  sisters,  stranger  adults— ninles 
and  females— and  swarms  of  children ;  the  sick,  the  dying  and  the  dead  are  huddled 
together  w^ith  a  proximity  and  mutual  pressure  which  brutes  would  resist ;  Avhere  it 
is  physically  impossible  to  preserve  the  ordinary  decencies  of  life,  where  all  sense  of 
propriety  and  self-respect  must  be  lost,  to  be  replaced  only  by  a  recklessness  of  de- 
meanor which  necessarily  result  from  vitiated  minds." 

Conceive  the  morality  of  those  who  are  ''cribbed,  cabined,  and  confined,"  all  the 
grades  of  low  humanity  together,  as  occurs  in  some  of  the  dwellings  on  Thames,  Lan- 
caster, and  Ann  streets,  in  Baltimore.  In  one  small  house,  with  a  superficial  area  of 
only  18  by  70  feet,  thirty-seven  men,  women,  and  children  are  huddled  together  m 
misery  and  squalor!  Under  such  circumstances,  health  not  less  than  virtue  is  impos- 
sible. What  says  George  Godwin,  a  philantropist  w^ho  has  seen  as  much  of  the  liorrors 
of  town  shadows  as  most  men  ?  "Again  and  again  would  we  assert  that  as  you  lead 
men  and  women  to  appreciate  cleanliness,  light,  air,  and  order,  you  make  them  better 
citizens,  increase  their  self-respect,  and  elevate  them  in  the  social  scale.  By  the 
miserable  dwellings  to  which  thousands  in  our  great  cities  are  condemned  we  are 
impelling  them  downward— an  easy  process— with  frightful  results.  It  eav)iot  he  too 
often  repeated  that  the  health  and  morals  of  the  people  are  regulated  hy  their  dwellings:^ 

THE  COST  OF  SICKNESS  AND  DEATH. 

It  is  no  very  difficult  thing  to  prove  that  every  death  caused  by  the  Avant  of  prope 
social  measures  must  be  a  loss  to  the  community,  and  that  all  unnecessary  sickne:; 
requiring  the  expenditure  of  money  to  cure  it,  must  also  be  a  loss;  pauperism,  w 
know,  is  often  increased  by  the  untimely  death  of  those  who  support  families,  and,  as 
a  consequence,  there  is  an  increased  expenditure  of  the  public  money.  It  is  not 
because  there  is  a  difficulty  in  proving  these  truths  that  their  influence  has  lu'cn  so 
little  marked,  but  it  is  because  men  have  so  rarely  thought  of  them.  Let  it  be  ron:eni- 
bered  that  a  sicklv  population  is  one  of  the  most  costly  burdens  of  a  state.  "  Health 
is  a  poor  man's  capital  in  trade,  and  whatever  deteriorates  that  entails  a  direct  loss 
and  eventually  a  heaw  money  charge  upon  the  community."  The  enormous  jiniount 
of  poverty  in  this  country,  as  in  most  of  the  European  countries,  and  the  consecjuent 
necessity'of  expending  millions  of  dollars  annually  for  its  relief,  are  in  a  great  measnro 
due  to  the  pauperizing  effects  of  preventable  diseases.  It  has  been  stated  that  the 
money  lost  through  yellow  fever  alone,  by  the  city  of  New  Orleans,  during  the  epi- 
demic of  1878,  was  nearly  iii20,000,000.  To  this  add  the  loss  sustained  by  other  com- 
munities from  the  same'  epidemic,  estimated  at  |175,000,000,  and  say  whether  the 
amount  is  not  w^oith  trying  to  save. 


AXXUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH.  523 


NEGLECT  OF  SANITARY  LAWS. 

\  •'•lance  at  the  condition  of  affairs  in  tlie  several  districts  inspected  shows  an 
il  amin^r  decree  of  indifference  or  uegliirence  in  the  observance  of  sanitary  laws  in  the 
niv  of  Baltimore :  and  especiallv  would  this  seem  to  be  the  case  with  reference  to  the 
^iiiin  tiu.'-  and  purifvins  of  privies.  lu  the  older  parts  of  the  city  the  priiuitive  privy 
1.  ilmost  universaliv  used,  and  only  in  a  few  instances  are  they  self-drammg ;  they 
art'  oenerallv  siniplv  a  shallowpit  from4  to  6feet  in  depth,  which,  in  many  instances 
h  i>  TO  serve' the  purposes  of  from  10  to  20  persons.  A  moderate  regard  tor  health  and 
ei  auliuess  would  suggest  the  emptying  of  these  places  at  least  three  times  a  year,  but 
1  .Teneral  rule  the  v  are  emptied  only  once  or  twice  annually.  The  result,  as  already 
sh.iwn  is  that  thev  verv  often  overflow,  saturating  the  surrounding  ground  with  their 
di^ease-breedino-  contents,  and  probably  sowing  the  seeds  of  some  terrible  epidemic. 
Til.'  dan<rer  involved  in  this  state  of  things  is  heightened  by  the  tact  that  these  priy- 
it^^  have'^innianv  cases,  been  in  use  for  many  years,  and  the  earth  around  and  beneath 
Them  has  become  so  satiu'ated  with  their  foul  contents  that  it  no  longer  has  any  power 
or  virtue  as  a  deodorizing  or  disinfecting  agent.  They  can,  therefore,  only  be  regarded 
as  store-houses  of  disease,  and  the  sooner  they  are  superseded  by  an  enlightened  sys- 
tem of  sewerage  the  better  it  will  be  for  the  future  health  of  the  city. 

PROVISIONS  OF  THE  CITY  CODE. 

The  Balthuore  Citv  Code,  article  23,  section  79,  provides  that  "  all  privies  that  are 
liable  or  likelv  to  get  into  a  state  of  nuisance  between  the  1st  day  of  June  and  the  1st 
dav  of  October  shall  be  Avell  cleaned  between  the  1st  day  of  October  and  the- 1st  day 
of  June,  and  it  shall  be  the  dutv  of  the  board  of  health  to  cause  to  be  made,  through 
the  commissioners  of  police  and  the  force  under  them,  between  the  1st  and  10th  ot 
each  June,  a  thorough  inspection  of  all  privies,  wells,  or  vaults  within  the  city,  and 
all  that  then  may  be  found  to  be  full,  or  within  18  inches  therefrom,  shall  be  deemed  in 
a  state  of  nuisance,  and  the  owner  or  owners,  agent  or  accents  of  the  property  to  which 
the  privv  or  privies  respectively  may  belong  shall  forfeit  and  pay  $20.' 

Section  75  clothes  the  citv  board  of  health  with  full  authority  "  m  all  matters  re- 
latinf  to  the  opening  and  cleaning  of  privies  and  vaults and  section  84  provides 
that  if  anv  person  or  persons  shall  erect,  or  cause  to  be  erected,  any  privy  or  other 
buildino-  over  any  wharf  or  wall,  or  over  the  bed  of  Jones'  Falls,  or  Harford,  Shroeder  s 
or  Chatsworth  Runs,  or  suffer  the  contents  of  any  privy  to  flow  into  the  aforesaid 
streams,  bv  means  of  a  sewer  or  otherwise,  within  the  limits  of  the  city,  so  that  the 
filth  therefrom  be  discharged  into  the  said  falls,  or  either  of  said  runs,  such  person  or 
persons  shall  forfeit  and  pav,  for  each  and  every  such  offense,  the  sum  of  $20. 

As  is  quite  evident  from  the  facts  already  given,  these  provisions  are  not  very  strictly 
enforced ;  indeed,  it  would  seem  to  be  impossible  for  the  board  of  health,  with  their 
present  facilities,  to  keep  that  watch  and  ward  over  the  matter  that  the  law  contem- 
plates To  require  the  police  to  make  the  inspections  spoken  of  is  pratcially  to  nulhfy 
this  provision  of  the  code.  The  members  of  the  force  have  already  to  play  the  part 
of  men  of  all  work,  and  to  carrv  out  this  system  of  inspection  properly  would  require 
an  independent  corps  of  assistants  to  inspect,  not  once  a  year,  but  quarterly,  every 
privy,  and  report  their  condition  to  the  health  department.  There  is  a  crying  and 
imperative  demand  for  reform  in  this  matter. 

A  SANITARY  PARADOX. 

Generally  throughout  the  city  pumps  have  been  discarded,  and  the  safer  water  sup- 
ply bv  the  city  has  been  substituted.  But  there  are  still  many  instances  m  which 
pump"  water  is  used  for  drinking  and  domestic  purposes.  In  the  first  district,  second 
•  ward  pump  water  is  used  on  from  130  to  200  premises,  and  the  comparative  immu- 
nity of  the  people  from  disease,  under  the  most  trying  sanitary  conditions,  is  extremely 
reiiiarkable,  l)ut  should  not  lead  to  the  conclusion  that  filth  and  bad  water  are  condu- 
ci  ve  to  health.  Several  instances  of  remarkable  health  under  the  worst  samtjxry  con- 
ditions possible  may  be  mentioned  in  this  connection.  House  No.  60  Philpot  street, 
20  by  50  feet  area,  contained  seven  families  of  18  persons;  the  privy  and  premises 
i;enerallv,were  in  very  bad  condition,  and  the  supply  of  Avater  was  drawn  from  an  old 
pump,  biit  in  spite  of  these  facts  no  sickness  or  death  had  occurred  among  the  inmates 
for  more  than  twelve  months.  No.  51  Thames  street,  eight  families  of  29  persons, 
cellar  damp,  sewer  closed  up,  forming  a  cess-pool  with  offensive  smell,  privy  m  filthy 
condition,  water  supplv  good.  No  sickiu^ss  during  tbe  year.  No.  103  Lancaster  street, 
four  famili(;s  of  16  i)ersons,  house  15  bv  18,  no  cellar,  privy  m  bad  condition,  pump 
wafer  used,  said  to  be  "liad;"  the  only  case  of  sickness  during  the  year  was  a  case  of 
coiisunii»ti<)n.  No.  115  Lancaster  street,  three  families,  9  persons,  pump  water  repre- 
sented to  be  "  very  bad,"  but  the  only  case  of  sickness  reported  was  a  single  case  of 
€OU8umption. 
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Many  other  examples  of  the  same  character  might  be  cited,  which  go  to  show  hoW 
much  the  humau  constitution  is  often  capable  of  enduring,  Avhen  subjected  to  influ- 
ences capable  of  producing  sickness  and  death.  But  no  one  can  doubt  that  should 
some  sudden  epidemic  spring  up  in  the  city,  those  unfavorable  sanitary  conditions 
would  be  terrible  and  fatal  helpers  of  its  progress. 

DANGERS  OF  PUMP  WATER. 

One  of  the  most  dangerous  characteristics  of  pump  water  in  cities  is  that  often  when 
thoroughly  contaminated  with  the  noxious  drainage  from  adjacent  privies  it  fails  to  ^ 
show  any  sign  of  contandnation  and  apparently  maintains  its  original  purity  unini-  % 
paired.  The  mere  fact,  however,  that  it  has  no'bad  taste  and  retains  a  sparkling  and 
clear  appearance  is  no  evidence  of  positive  purity.  Even  a  chemical  analysis  will  not  ' 
always  discover  the  true  character  of  water,  and  we  have  the  authority  of  Mr.  Jolm 
Simon,  formerly  chief  medical  ofhcer  of  the  privy  council  of  England,  for  saying  that 
the  findings  of  chemical  tests  are  not  entitled  to  unlimited  confidence.  ^'Chemical 
demonstration  of  unstable  nitra'^enous  compounds  in  water,"  he  says,  '^is  a  warning- 
which,  of  course,  should  never  be  disregarded  ;  but  till  chemistry  shall  have  learned 
to  identity  the  morljific  elements  themselves,  its  competence  to  declare  them  absent, 
in  any  given  case  must  evidently  be  judged  incomplet(i,  and  waters  which  chemical 
analysis  would  probably  not  condemn  may  certainly  be  carrying  in  them  verv  fatal 
seeds  of  infection."  The  only  safe  course,  therefore,'  in  large  cities  would  seem  to  be 
total  abstinence  from  pump  water,  about  the  safety  of  which  there  must  always  be, 
at  least,  a  doubt  in  such  cases,  Perliaps  it  is  Avorthy  of  consideration  whether  cities 
might  not  properly  and  legally,  in  the  exercise  of  their  powers  for  the  protection  of 
the  public  health,  prohibit  the  use  of  pumps  absolutely,  whether  they  be  on  the  public 
thoroughfares  or  on  private  proi^erty. 

NEGLECT  OF  SANITARY  MEASURES.  J 

In  the  second  district,  where  the  typho-malarial  endemic  of  1876  prevailed  with  such 
frightful  fatality,  pump  M^ater  is  still  used  by  many  families ;  and  open  cess-pits,  so 
constructed  that  their  contents  drain  into  and  ooze  through  the  soil,  continue  to  Ije 
the  only  depositories  for  excretal  sewage,  the  volatile  products  of  which  engender  in- 
fluences most  prejudicial  to  health;  while  the  ''slops"  or  refuse  water  from  domestic 
operations  flow  into  and  pollute  the  gutters.  The  same  condition  of  things,  in  a  more 
or  less  marked  degree,  may  be  said  to  exist  in  other  sections  of  the  city,  and  it  is  no 
less  surprising  than  alarming  that  the  public  fail  to  be  impressed  with  the  gravity  of 
these  evils.  While  a  disease  with  its  dread  horrors  is  still  fresh  in  our  minds,  the 
importance  of  careful  attention'to  hygienic  and  sanitary  measures  must  be  considered 
a  public  and  private  duty.  It  is  a  recorded  fact  that  large  cities  in  which  fatal  e])i- 
demics  have  raged,  have  been  those  whose  sanitary  requirements  have  been  badly 
neglected.  "  The  presence,"  says  the  report  of  the  general  board  of  health  of  England 
on  the  sewage  and  cleaning  of  towns,"  "  of  impurity  produced  by  the  decomposition 
of  animal  and  vegetable  matter,  is  now  established  as  a  constant  concomitant  of  the 
excessive  ravages  of  typhus  and  other  epidemic  diseases  in  towns  ;  and  a  proportion- 
ate exemption  from  such  maladies  has  marked  the  removal  of  the  sources  of  aerial 
pollutions." 

It  is  scarcely  necessary  to  enter  into  the  details  of  the  connection  between  defective 
sewerage  and  the  propagation  of  disease.  It  is  now  universally  admitted  that  the 
exhalations  arising  from  putrescent  matter  of  badly-arranged  and  badly-constructed 
cess-pools  and  open  privies  are  fruitful  sources  of  disease,  "indeed,  the  immediate;  and 
direct  cause  of  yellow  fever  may  be  said  to  be  the  poison  generated  by  the  decompo- 
sition of  animal  and  vegetable  matters  to  which  a  specific  germ  is  added.  Tlie  expe- 
rience of  every  medical  man  goes  to  j^rove  that  a  badly  cleansed  and  drained  district  is 
always  a  fever  one.  A  competent  witness  has  said  that,  in  addition  to  a  general  dis- 
arrangement of  health  and  an  unusual  liability  to  disease,  there  is  one  ])articular  class 
of  diseases  which  is  always  to  be  found  in  neglected  places,  viz,  the  class  of  ccnitagious 
disorders."  History  teaches  us  that  pestilence  has  always  haunted  the  scenes  of  filtli. 
The  plague,  the  black  death,  the  cholera,  the  camp,  jail,  and  ship  fevcns,  all  have 
made  these  scenes  their  favorite  resorts,  and  yellow  fever,  our  modern  pestilence,  forms 
no  exception  to  the  rule. 

Another  point  of  importance  in  connection  with  cess-pools  and  open  privies,  with 
saturated  soil,  &c.,  surrounding  them,  is  of  great  importance  as  bearing  upon  tlie  sup- 
ply of  pure  air  to  liouses ;  for  it  is  easy  to  perceive  that,  however  wellVentilated  tlio 
apartments  may  be,  the  appliances  are  rendered  futile  from  the  admission  of  air 
tainted  by  tlic  admixture  of  gases  emanating  from  the  filthy  accumulations  of  the 
cess-pools  and  privies.  There  can  be  no  doubt  that  the  pul)l  ic  health  may  be,  and  oftiMi 
Is,  impaired  by  this  cause,  and  it  is  one  of  the  sources  of  disease  which  it  is  absolutely 
necessary  to  remove  before  there  can  be  any  eflectual  cure.    In  some  of  the  houses 
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■-x;' mined  we  have  seen  tliat  the  cess-pools  are  in  the  cellars,  and  give  ont  their  exha- 
iutious  from  thence;  others  are  in  the  yard  close  to  a  door  or  window,  through 
which  the  noxious  air  is  introduced  throughout  the  whole  of  the  house.  To  meet  the 
evils  of  the  cess-pools  and  privies  in  Baltimore,  a  system  of  sev/erage  is  absolutely  re- 
quired, and  instead  of  the  connection  between  the  water-closets  and  drains  being  op- 
tional, it  should  be  made  imperative. 

PART  IL 

In  connection  with  the  details  already  given,  it  may  not  be  amiss  to  consider  gener- 
allv  other  important  sanitary  problems  which  bear  upon  the  future  health  and  com- 
mercial prosperity  of  Baltimore. 

LOCATIOX  AND  TOPOGRAPHY. 

The  city  of  Baltimore  is  situated  on  an  arm  of  the  Chesapeake  Bay,  into  which  the 
Patapsco  River  Hows.  The  tide  in  its  harbor  has  a  mean  range  of  one  foot  and  three- 
tenths,  and  produces  scarcely  any  movement  in  its  waters.  Two  x)rougs  of  this  arm 
extend  in  a  northwesterlv  direction.  One  receives  the  stream  called  J ones's  Falls,  bav- 
in •-•  a  flow,  at  low  stages',  of  1.5,000,000  gallons  daily,  and  which  passes  through  the  cen- 
ter of  the  city.  This  prong,  the  upper  end  of  which  is  called  "  the  Basin,"  and  the  lower 
en  I  "the  Harbor,"  affords  the  port  for  nearly  the  entire  commerce  of  the  city.  The 
other  prong,  lying  tarther  west,  receives  the  stream  called  Gwynn's  Falls,  having  a 
drv-weather  flow  of  10,000,000  gallons  daily.  This  stream  may  be  considered  the  nat- 
ural western  boundarv  of  the  city.  Another  stream  called  Herring  Run,  nearly  equal 
iu  volume  to  the  last, 'flows  in  a  southeasterly  direction,  and  discharges  into  another 
arm  of  Chesapeahe  Bay  to  the  e:ist,  called  Black  River.  This  stream  may  be  consid- 
ered the  natural  eastern  boundary  of  the  city. 

Between  these  two  prongs  is  inclosed  a  peninsula  with  two  points— the  eastern  one 
being  the  site  of  Fort  McHemy,  the  other  that  of  a  bridge  crossing  into  Anne  Arun- 
d -l  County  on  the  south.  It  joins  the  mainland  Avith  a  maximum  elevation,  across 
the  neck,  of  33  feet  above  tide,  and  reaches  an  elevation  of  90  feet  in  the  interior. 
Havino-  a  shore  more  or  less  bold  along  its  entire  margin,  it  becomes  very  abrupt  at 

Federal  Hill,"  at  the  upper  end  of  the  harbor.  This  district  is  known  as  South  Bal- 
timore and  forms  the  southern  limit  of  the  city. 

Lying  upon  the  west  side  of  the  central  stream,  and  extending  about  half  a  mile 
above  tlie  water  front  on  the  Basin,  is  an  area  of  about  75  acres  elevated  not  more 
than  10  feet  above  tide.  This  is  called  the  "flooded  district,"  from  its  haying  been 
on  several  occasions  overflowed  by  the  drainage  from  the  back  country  during  extra- 
ordinary storms;  notably  in  18o8,  when  20,000,000  cubic  feet  of  water  occupied  the 
streets  and  residences  of  this  densely  populated  section.  From  the  margin  of  the 
'•tiooded  district"  the  ground  rises  rapidly  u]>on  each  side,  reaching  an  elevation  of 
loo  feet  in  a  quarter  of  a  mile  on  the  west,  and  of  50  feet  in  the  same  distance  on  the 
east.  Above  this,  along  the  whole  course  of  the  stream,  the  banks  rise  abruptly  on 
e  ach  side. 

On  the  north  side  of  the  harbor,  lying  between  it  and  the  Philadelphia  Railroad,  is 
an  area  of  about  125  acres,  the  elevation  of  which  is  less  than  6  feet  above  tide.  It 
•Miihraces  the  "  City  Dock,"  a  pool  300  feet  Avide  and  1,800  feet  long,  into  Avhich  Jones's 
Fa  Us  has  been  conducted.  It  also  receives  Harford  Run,  the  next  largest  stream  which 
passes  through  the  city.  In  dry  Aveather  both  these  streams,  whicli  have  been  con- 
verted by  bad  management  into  open  sewers,  are  intensely  charged  Avith  effete  pro- 
ducts of  the  population  ;  and  for  which  the  dock  acts  as  a  catch-basin.  This  area 
embrjices  "  District  No.  1,"  already  described  in  the  iirst  part  of  this  report,  and  gen- 
erallv  knoAvn  as  the  typho-malarial  district.  As  already  stated,  many  of  the  residents 
ill  this  district  depend  upon  pumps  in  the  neighborhood  for  their  Avater  supply,  and 
(  ases  of  overcroAvding  in  very  old  buildings  have  also  been  noted.  The  extent  of  the 
latter  evil,  heretofore  commented  upon,  is  thus  described  in  the  Sunday  Ncavs  of  June 
20,  1880 : 

"The  people  of  what  is  called  by  some  the  malarial  district  are  becoming  more 
and  more  alarmed  at  the  overcrowding  of  some  of  the  old  bouses  in  southeast  Balti- 
more by  impoverished  emigrants,  the  majority  of  wliom  are  Bohemians.  On  Aliceanmi 
street,  between  Wolf  and  Ann  streets,  is  an  obi  buibling  (the  square  is  knoAvn  as  Bo- 
hemian Row)  Avhich  has  a  front  of  30  and  a  dcqith  of  100  feet,  and  is  tAVo  stories  in 
height.  It  Avas  about  half  a  century  ago  used  as  a  private  dwell  ing.  It  has  noAV  been 
(  ut  up  into  twenty  small  compartments,  into  Avhich,  at  present,  no  less  than  sixty- 
♦  ight  human  beings — men,  Avomen,  and  children — are  indiscriminately  huddled.  The 
sight  of  the  barefooted  AVomen,  the  ragged  men,  the  half-naked  children  attracts  the 
attention  of  all  passers.  This  Avcek  tAvo  children  died  in  this  hive,  and  others  are  sick. 
The  stench  from  the  place  is  sickening  in  the  extreme,  and  the  only  fresh  air  the  in- 
)uates  enjoy  is  that  Avhich  they  get  by  croAvding  out  in  the  side  yard,  as  they  are 
ashamed' to  appear  on  the  street  in  their  half-nakedness  or  ragged  habiliments." 
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On  the  western  boundary  of  tlie  city,  at  the  head  of  the  other  prong,  is  a  cove  of 
nearly  100  hundred  acres  in  ex:tent,  into  which  Gwynn's  Falls  discharges.  The  sedi- 
ment from  this  stream  has  nearly  filled  up  the  cove  and  converted  the  greater  part  of 
it  into  a  marsh,  leaving  the  remainder  covered  by  a  shallow  stratum  of  stagnant 
water,  bordered  next  to  the  city  with  a  strip  of  low  ground  in  a  high  state  of  cultiva- 
tion. In  this  direction  the  ground  immediately  rises  to  an  elevation  of  16  feet  along 
the  line  of  the  Baltimore  and  Ohio  Railroad,  and  reaches  GO  feet  at  Mount  Clare,  a 
half  mile  to  the  northwest,  and  gradually  rises  to  an  elevation  of  2?>0  feet  in  the  ex- 
treme northwestern  section  of  the  city.  On  the  opposite  side  the  ground  rises  rapidly 
from  the  marsh ;  and  below  the  cove  the  shore  of  the  estuary  continues  with  high 
ground  and  deep  water  throughout.  Toward  the  north  the  course  of  Gwynn's  Falls 
and  its  branches  lies  between'steep  hills.  With  the  exception  of  the  low  areas  just 
described,  the  ground  rises  everywhere  with  sufficient  rapidity  for  the  most  perfect 
drainage. 

GEOLOGICAL  FORMATION. 

With  the  exception  of  a  ledge  of  gneiss  rock  which  intrudes  over  a  small  area  on  each 
side  of  Jones's  Falls,  near  the  northern  city  limit,  the  whole  of  Baltimore  stands  upon 
a  deposit  of  clay,  sand,  and  gravel,  sometimes  alternating  with  each  other,  but  with 
the  coarser  materials  predominating  at  the  base.  Over  a  large  extent,  and  on  tlie  high- 
est elevations,  a  thick  stratum  of  clean  sand  lies  near  the  surface ;  while  some  of  the 
lower  outlying  portions  have  at  the  surface  a  stratum  of  pure  clay,  the  same  which 
furnishes  the  famous  Baltimore  brick.  At  the  base  of  all  is  a  stratum  of  water-flow- 
ing gravel.  This  gravel  is  met  with  everywliere  below  the  bed  of  Jones's  Falls  and  at 
the  bottom  of  the  harbor  along  the  water  front.  Beneath  this  is  a  thick  and  continu- 
ous stratum  of  tough,  impervious  clay,  extending  under  the  harbor,  which  the  well- 
diggers  designate  as  the  ''river  bottom." 

DRAINAGE. 

In  the  western  section  of  the  city  a  stream  called  Schroder's  Run  originates  at  an 
elevation  of  160  feet,  in  the  neighborhood  of  the  Cathedral  Cemetery,  and  flowing 
southwest  for  two  miles  enters  "  Ridgley's  Cove,"  just  east  of  the  marshy  cove  above 
described.  Opposite  to  this,  and  draining  from  the  same  neighborhood,  another  stream, 
three-quarters  of  a  mile  long,  discharges  into  Jones's  Falls  at  the  northern  corporate 
line  of  the  city. 

At  a  half  mile  toward  the  east,  and  upon  ground  of  the  same  elevation  as  the  former, 
in  the  neighborhood  of  Eutaw  Place,  a  stream  called  Chatsworth  Run  gathers  the 
drainage  and,  flowing  in  the  same  direction  for  a  mile  and  three-quarters,  joins  Schro- 
der's Run  just  before  reaching  Ridgley's  Cove.  Draining  from  the  same  area  in  the 
opposite  direction  a  stream  a  half  mile  long  discharges  into  Jones's  Falls  nearly  a  half 
mile  below  the  former  one  on  this  side. 

Two  other  streams  originate,  at  an  elevation  of  100  feet,  in  the  neighborhood  of  the 
present  Johns  Hopkins  University  buildings;  one,  taking  the  course  of  Tyson,  Lib- 
erty, and  Howard  streets,  flows  down  upon  the  neck,  where  commences  the  peninsula 
of  South  Baltimore,  and  across  which  it  has  been  conducted  by  a  sewer  along  South 
Howard  street  and  discharged  into  Ridgley's  Cove,  near  the  entrance  of  Schroder's 
Run.  Its  counterpart  flows  due  east  along  Centre  street,  and  discharges  into  Jones's 
Falls  at  the  upper  end  of  the  "  flooded  district." 

Another  small  stream  gathers  on  Federal  Hill,  in  South  Baltimore,  at  an  elevation 
of  75  feet,  and  flowing  southwest  for  nearly  a  half  mile  discharges  into  Ridgley's  Cove 
near  the  Howard-street  sewer.  ,        x-  • 

All  these  streams  originate  in  and  flow  through  fully-occupied  sections  of  the  city, 
and  they  are,  in  part,  conducted  through  sewers  of  an  irregular  character.  The  two 
largest,  Schroder's  Run  and  Chatsworth  Run,  before  reaching  Ridgley's  Cove  flow  m 
their  ancient  and  natural  beds  for  nearly  a  mile,  and  during  warm,  dry  weather  the 
water  which  they  contain  is  usually  black  and  reeking  with  noxious  gases.  The 
unoccupied  portions  of  the  western  section  of  the  city  drain  into  a  stream  called  Lit- 
tle Gwynn's  Falls,  which  gathers  in  the  neighborhood  of  Hookstown,  a  suburban 
village,  two  and  a  half  miles  northwest  of  the  city  limits,  and  enters  Gwynn's  I  alls 
proper  a  mile  above  the  cove.    This  is  an  exceedingly  filthy  stream. 

In  the  eastern  section  (i.  e  ,  east  of  Jones's  Falls)  the  first  stream  within  the  present 
corporate  limits  is  ''Jenkins's  Run,"  which  originates  at  the  northern  limits  of  the  vil- 
lage of  Waverly,  more  than  a  mile  from  the  city,  at  an  elevation  of  200  feet,  after 
draining,  with  several  branches,  a  thickly-populated  suburban  district,  in  which  are 
many  slaughter-houses,  distilleries,  hair-factories,  tanneries,  and  other  foul  establish- 
ments, it  passes  for  a  half  mile  through  the  city  and  discharges  into  Jones's  Falls  near 
the  western  portal  of  the  tunnel  of  the  Union  Railroad,  where  that  road  joins  with  the 
Northern  Central  Railroad.    Within  the  city  it  passes  through  a  sewer  12  by  18  feet 
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diameter  at  tlie  upper  end,  ^Wcli  sewer  is  reduced  at  tlie  lower  cud,  before  it  enters 

'^T^^^^:^  :^Lm  wS'  gathers  on  Gallows  Hill  at  an  elevation  of 
1-20  fee^andC's  through  a  sewer  along^McKim  and  Monument  streets  to  Jones's 
Falls,  where  it  discharges. 


HARFORD  RUN. 


The  third  stream  is  Harford  Run,  which  drains  from Clifton,"  the  future  site  of 
the  Johns  HopSns  University,  at  ail  elevation  of  200  feet,  and  a  hall  mile  beyond  the 
citv  limits  After  crossing  the  Union  Railroad  at  Belair  avenue  it  passes  through  a 
series  of  in-e^ular  sewers  and  drains,  through  yards,  and  under  houses  to  Central 
aveTue  al"n| wLh  it  is  conducted  by  a  regular  sewer  to  the  '^l^^^^-J^^^^ 
r,^aT  T)irt  of  the  seweraoe  of  Harford  Run  nearly  describes  a  circulai  arc,  ol  which 
?hfjoSis  Honors  H^^  standing  at  an  elevation  of  110  feet  and  a  quarter  of  a 
r^^nnt  to  thP  east  is  the  center^  From  the  city  limits  to  the  dock  the  course  of 
^Ms  s  rim  i  two^  Its  filthV  condition  has  been  a  subject  of 

mibhc  criUcism  for  many  yeais  past,  and  the  evil  tinally  became  so  intolerable  that 
the  dtv  councn  was  induced  last  yeLr  to  make  an  appropriation  to  improve  the  con- 
dition of  the  stream  bv  changing  its  course  and  arching  it  throughout.  The  work  is 
now  ?n  prog^^^^^^^^^  as  it  is  Sot  laid  out  in  conformity  with  any  plan  for  the  future 
seweracre  of  the  citv,  we  may  well  believe  that,  except  for  temporary  purposes,  it  will 
W  frftless  expenditure  ol"  money.  In  referring  to  this  matter  the  Baltnnore  Amer- 
ican of  the  23d  of  July,  1880,  thus  forcibly  speaks : 

•^Sooner  or  later  Baltimore  must  have  a  thorough  system  of  underground  sewerage 
andXa^na^e.  The  trouble,  losses,  and  suffering  that  have  been  occasioned  m  the 
no«heas?ern  section  by  the  'overllo'wing  of  Harford  Run  by  a.  ordinary  summ^^^  rain- 
fall emphasize  the  necessity  of  a  comprehensive  and  ^y^^ematic  plan  Scores  o^  fam- 
ilies of  poor  people  have  had  their  homes  undermined,  their  furniture  mjuied,  and 
the  daily  occJipations  upon  which  they  depend  for  their  bread  and  meat  interrupted 
because  the  municipal  gWernment  has  for  twenty  years  been  f  ^ti^-g^^t!^?"^^^^^^^ 
of  a  slow-moving  stream  of  filth,  and  has  just  resolved  to  .^^dure  /t  no  longer  It  t^^ 
Harford  Run  sewer  is  not  constructed  with  more  engmeermg  skill  than  was  displayed 
in  that  on  Liberty  street,  a  great  deal  of  money  will  again  be  expended  without  pro- 
ducin  '  the  propel  results.  The  beginning  of  it  proved  on  Tuesday  a  remarkably  efti- 
cient  aid  in  backing  water  into  all  the  cellars  in  the  neighborhood. 

Another  stream,  called  -Harris's  Creek,"  drains  from  the  neighborhood  of  the 
Baltimore  Cemetery  at  an  elevation  of  175  feet,  and  tlows  south  along  the  eastern  out- 
skirts of  the  ^^ty,  ^^^^^^  there  have  recently  been  erected  blocks  of  new  and  clean 
r osidenccs  This  stream  enters  the  harbor  immediately  opposite  Locust  Point  the 
marine  t'  l^miias  of  the  Baltimore  and  Ohio  Railroad,  having  ^^f  ^  ^J.  ^^let  thTee 
miles.  The  lower  end  of  the  stream,  for  nearly  a  half  mile,  formed  a  tidal  inlet  three 
Tfonv  hundred  feet  wide  ;  but  it  has  been  nearly  filled  up  with  oy^^t^r-shells  from  t^^^^ 
packing  establishments  and  waste  products  ol  factories,  furnaces,  and  residenc^^ 
East  ot^Harris's  Creek  at  this  point  the  ground  rises  immediately  and  reaches  an  ele- 
vation of  125  feet  at  Highlandtown,  a  half  mile  distant.  The  lands  of  the  Canton 
Company  continue  in  this  direction  far  beyond  the  city  limits,  preserving  to  the  water  8 
edge  the  mor^t  favorable  conditions  for  drainage. 


JONES'S  FALLS. 


In  a  sanitary  point  of  view  this  stream  may  be  said  to  be  thebete  noire  of  Baltimore, 
and  has  Ion"-  engaged  the  anxious  attention  of  the  municipal  government.  Outside 
of  the  city,  Zn  the  north,  it  receives  the  drainage  of  a  large  scattered  iiopulation,  and 
of  the  villages  of  Hamden,  Woodbury,  Waverly,  and  part  of  Govanstown,  while  the 
areas  of  greatest  population  in  the  city  drain  directly  into  the  stream,  and,  as  the  city 
l.efomes  extended,  this  will  be  increased  in  a  still  greater  proportion  The  evils  aris- 
iiKrfrom  this  state  of  affairs  cannot  be  much  longer  endured,  as  public  apathy  ou  tins 
i  nmortant  question  of  sanitation  amounts  really  to  a  public  crime.  1  he  following  from 
tiie  American  of  June  27, 1880,  is  not  only  a  faithful  picture  but  a  just  criticism  ot  the 

'"'''"jones's  Falls  cannot  by  any  possibility  be  anything  but  a  nuisance.  Twice  in  the 
last  half  century  it  has  overflowed  its  banks  and  inundated  the  sections  ot  the  city 
along  its  course,  causing  a  vast  deal  of  damage  and  knocking  50  per  cent,  oil  the 
value  of  contiguous  property.  The  city  has  spent  several  hundreds  of  thousands  ot 
dollars  to  make  such  improvements  that  any  freshet  in  the  future  will  be  confined 
within  the  retaining  walls  and  the  volume  of  water  will  not  escape  over  them  into 
the  streets.  But  a  flood  is  only  a  matter  of  occurrence  only  a  few  times  m  a  century, 
while  the  nuisance  of  the  falls  as  a  malodorous  cess-pool  is  with  us  every  year.  Just 
now  it  is  at  its  worst.  For  several  weeks  past  there  has  not  been  a  strong  enough  wind 
from  the  north  to  drive  out  its  stagnant  waters,  and  the  tides  have  simply  acted  to 
back  them  up  between  the  basin  and  the  Madison  street  bridge.    As  a  consequence  the 
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falls  is  rotten  and  nauseons  with  filth.  The  hot  sun  brings  out  from  the  still  and  p61-i 
luted  waters  a  terrible  stench,  just  as  it  breeds  maggots  in  carrion.  The  atmosphere" 
in  the  neighborhood  of  the  bridges  is  so  poisoned  with  the  malaria  that  a  healthy  man's 
stomach  is  turned  by  breathing  it.  From  the  surface  of  the  water  the  mephitic  gases 
may  at  any  time  be  seen  coming  up  in  bubbles,  and  the  stench  seems  to  be  the  very 
essence  of  i^utrefaction.  It  must  inevitably  be  a  source  of  disease  and  death,  espe- 
cially as  it  pervades  the  atmosphere  of  the  thickly-populated  regions  of  Old  Town  and 
East  Baltimore.  A  very  heavy  rainfall  or  a  succession  of  northerly  winds  for  several 
days  would  clean  it  out,  but  there  is  no  certainty  that  nature  will  soon  apply  any 
purifying  process,  and  meanwhile  the  falls  goes  on  to  help  breeding  a  pestilence.  If 
the  water  department  has  any  water  to  spare,  it  cannot  be  put  to  better  use  than  in 
flushing  out  the  falls.  The  mass  of  stagnant  filth  ought  to  be  removed ;  and  if  thai 
is  not  done,  the  increase  of  the  weekly  death-roll  will  bear  testimony  that  Ave  have  an 
uncontrollable  nuisance  in  the  heart  of  the  city." 

Were  it  not  that  the  bed  of  this  stream  is  required  to  give  passage  to  the  immense 
volumes  of  water  which  drains  from  a  large  extent  of  back  country  when  a  sudden 
storm  breaks  upon  it,  it  could  be  converted  into  the  main  sewer  of  the  city  for  its  sur- 
face drainage.  Lying  as  it  does  at  the  base  of  all  drainage,  and  supplied  as  it  is  with 
a  permanent  stream  of  svater,  and  capable  of  being  flushed  to  any  desired  extent,  it 
could  also,  economically  and  effectually,  be  made  "to  serve  as  a  final  receptacle  and 
conduit  for  a  system  of  sanitation  sewerage,  for  it  could  advantageously  be  continued 
to  any  distant  point  of  discharge.  Whatever  system  may  be  employed,  the  character 
and  necessity  of  this  conduit  of  distant  discharge  remains  the  same ;  it  must  lie  at  a 
low  level,  and  be  assisted  by  steam-iwwer.  Were  this  main  sewer  rendered  practica- 
ble by  the  diversion  of  the  floods  from  the  back  country,  the  loathsome  sight  of  Jones's 
Falls,  with  its  inconvenient  and  expensive  bridges*,  would  be  abolished,  while  a  large 
and  valuable  space  in  the  heart  of  the  city  would  become  available  for  building  or 
other  useful  purposes. 

That  this  measure  is  eminently  practicable  can  hardly  admit  of  a  doubt.  It  is  a 
subject  which  received  the  earnest  consideration  of  the  first  engineer,  Latrobe,  grand- 
father to  the  present  mayor  of  Baltimore.  He  recommended  the  diversion  of  the  excess 
of  water  of  Jones's  Falls  into  Herring  Run  by  means  of  a  tunnel  under  Gallows  Hill, 
upon  a  line  which  nearly  coincides  with  the  present  tunnel  of  the  Union  Railroad, 
and  thence  by  a  canal  to  Herring  Run.  This  plan  could  not  now  be  carried  out  with- 
out interfering  with  the  railroad  system  that  has  since  been  developed,  and  with  a 
large  and  growing  section  of  the  city  on  the  east.  Moreover,  it  would  be  highly  de- 
sirable that  the  advantage  of  such  an  improvement  should  extend  as  far  as  the  proba- 
ble future  limits  of  the  city. 

Just  where  a  northern  limit  line  was  established  by  the  legislature  of  Maryland 
in  1874,  and  beyond  the  village  of  Woodbury,  the  bed  of  Jones's  Falls  lies  in  the  same 
direction  as  that  of  Gwynn's  Falls,  where  the  Franklin  road  first  comes  alongside  of 
it.  The  distance  between  these  two  points,  about  3  miles,  is  nearly  the  shortest  be- 
tween the  two  streams;  and  the  difi'erence  of  elevation  between  their  beds,  about  50 
feet,  admits  of  an  inclination  of  a  water-way  connecting  these  points  sufficient  to  impart 
to  the  waters  of  Jones's  Falls  thus  diverted  a  velocity  of  more  than  10  miles  per  hour. 
The  base  of  the  intervening  hill  is  an  uninterrupted  mass  of  gneiss  rock,  and  its  sur- 
face would  be  generally  elevated  150  feet  above  the  tunnel  perforating  it.  It  is  esti- 
mated by  Major  Randolph  that  if  such  a  tunnel  had  a  width  of  50  feet  with  a  send- 
elliptical  roof  40  feet  above  the  floor  in  the  middle,  it  would  pass  a  much  larger  quan- 
tity of  water  than  that  which  passed  the  arch  at  Eager  street  bridge  during  the  un- 
precedented flood  of  1868.  The  st  jne  derived  from  the  excavation  of  the  tunnel  would 
be  perfectly  suitable  for  the  construction  of  the  proposed  grand  sewer  of  Jones's  Falls, 
to  replace  the  present  open  stream,  which  could  be  made  of  sufiicient  capacity  to  pass 
the  volume  of  ordinary  storms  independent  of  diversion,  and  easily  accessible  at  low 
water  to  carts  or  cars  for  the  removal  of  deposits  or  obstructions,  &c.  The  dam  can 
be  constructed  across  the  narrow  rocky  valley  in  such  a  manner  as  to  be  beyond  the 
possibility  of  breaking  ;  and  the  tunnel  would  at  least  be  as  free  from  the  contingency  of 
choking  as  the  arch  at  Eager  btreet  bridge. t  Such  a  diversion  would  probably  neces- 
sitate an  increase  in  the  span  of  several  brid;>es  across  Gwynn's  Falls ;  and  a  few 
strips  of  low  ground  which  border  it  might  possibly  be  more  deeply  flooded  than  usual 
when  a  rise  in  both  streams  occurred.  But  the  necessary  increase  of  damage  along 
this  deep  valley,  as  improvements  now  stand  or  are  likelj^  ever  to  be  made,  Avould  be  but 
trifling.  The  cost  of  this  diver.sion,  without  taking  into  consideration  the  value  of 
the  space  reclaimed,  has  been  estimated  at  |3, 000, COO. 

*Jones's  Falls,  from  Boundary  avenue  to  the  city  dock,  a  distance  of  not  more  than  3  miles,  is  spanned 
by  not  less  than  sixteen  bridges,  some  of  which  have  recently  been  erected  at  an  enonnona  cost  to 
the  city.  The  city  of  London,  with  a  ])oimlation  of  4,000,000,  is  traversed  in  its  most  densely  populated 
sections  by  the  river  Thames  for  a  distance  of  12  or  15  miles,  and  it  lias  only  been  found  necessary  iu 
that  groat  city  to  erect  ten  bridges  and  a  single  tunnel.  The  river  Seine  i)asses  through  <h(5  most  pop- 
ulous part  of  Paris  for  a  distance  of  8  or  10  miles ;  it  is  only  spanned  by  twelve  or  fourteen  bridges. 

1  This  diversion  scheme  was  urged  by  me  in  a  report  luade,  as  chairman  of  the  joint  standing  com- 
mittee on  health,  to  the  city  council  of  i873 
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WATER  SUPPLY. 

Five  miles  from  the  northern  corporate  limit  the  waters  of  Jones's  Falls  are  collected 
for  the  use  of  the  city,  at  an  elevation  of  225  feet,  and  are  delivered  through  a  conduit 
of  25,000,000  gallons  capacity  into  the  distributing  reservoir  in  Druid  Hill  Park,  at  an 
elevation  of  220  feet,  from  which  it  is  pumped  by  steam-power  into  a  higher  one  in  the 
park,  at  an  elevation  of  325  feet.  Beyond  the  dam  the  drainage  territory  which  sup- 
plies the  lake  supports  a  large  rural  population,  and  embraces  the  summer  residences 
of  a  large  number  of  the  more  wealthy  citizens  of  Baltimore  City. 

On  a  few  occasions  in  the  history  of  the  present  supply  it  has  only  amounted  to  one- 
third  of  the  capacity  of  the  conduit.  As  a  supplement  to  this,  on  such  emergencies, 
steam  pumping  engines  have  been  located  upon  the  Gunpowder  River,  about  C  miles 
distant  from  the  dam.  They  force  the  water  through  a  pair  of  pipes  to  the  top  of  the 
intervening  ridge,  from  whence  it  flows  into  the  lake,  thus  increasing  the  supply  with 
10,000,000  gallons  daily. 

In  another  year  the  works  for  the  new  supply  will  be  completed.  This  will  draw 
the  water  from  the  Gunpowder  River  4  miles  below  the  present  jiumping  engines,, 
to  which  point  the  dam  will  back  up  the  water,  and  conduct  it  through  a  tunnel  7 
miles  long,  and  of  a  capacity  of  160,000,000  gallons  daily,  with  reservoirs  on  Montebello 
and  Clifton,  having  an  elevation  of  165  feet.  This  quantity  is  the  volume  of  the  river 
at  its  ordinary  low  stages,  and  can  be  supplied  by  gravity  to  all  those  districts  lying 
below  an  elevation  of  100  feet  above  tide.  Naturally  this  water  is  of  uncommon  purity 
and  softness,  and  at  present  comparatively  free  from  contamination.  It  is  stated  that 
on  one  occasion  a  measurement  showed  that  the  river  only  supplied  about  one-third 
of  the  capacity  of  the  conduit.  This  proportion  of  one-third  sujjply  at  periods  of  ex- 
treme drought  in  both  the  new  and  old  supply  coincides  with  the  case  of  the  Croton 
supply  for  the  city  of  New  York.  As  in  the  case  of  the  Croton  River,  the  valley  of  the 
Gunpowder  offers  numerous  and  highly  favorable  situations  for  an  indefinite  and  super- 
abundant amount  of  storage,  a  system  which  is  very  conducive  to  the  purity  of  the 
water.  Thus  it  appears  that  for  the  ijresent  and  for  the  future  Baltimore  has  extraor- 
dinary advantages  in  her  water  supply. 

THE  BASIN. 

The  emanations  from  a  thousand  alleys  and  gutters  and  from  sixty  or  seventy  thou- 
sand privy-vaults,  the  leaky  pipes  of  three  gas  companies,  the  manufacturing  of  so'ap 
and  agricultural  fertilizers,  and  the  slaughtering  of  thousands  of  animals,  with  a  great 
variety  of  other  malodorous  operations  carried  on  within  the  city,  supplies  the  atmos- 
phere of  Baltimore  with  a  number  of  smells  equal  to  that  of  the  city  of  Cologne.  But 
thii  odor  which  emanates  from  the  basin,  the  city  dock,  and  the  tidal  range  of  Jones's 
Falls  during  the  dry  spells  of  summer  is  one  of  the  monuments  of  the  ''Monumental 
City."  In  Schroder's  Run  and  Harford  Run  this  offensive  condition  is  generally  pres- 
ent during  warm  weather  in  one  or  two  days  after  a  rain.  In  Jones's  Falls  it  begins 
iu  about  a  week  after  a  copious  flushing.  In  the  large  body  of  water  constituting  the 
basin  the  time  is  modified  by  the  direction  of  the  wind  and  the  concurrence  of  extraor- 
dinary tides.  When  the  Avind  prevails  from  the  southeast  the  discharge  from  the 
city  dock  is  wafted  into  the  basin.  When  it  blows  from  the  northwest  this  foul  fluid 
is  scattered  and  commingled  through  the  wide  expanse  of  the  lower  harbor,  and  the 
surface-water  of  the  basin  itself  is  driven  out  and  scattered  before  the  sun  has  fuUy 
induced  the  chemical  action.  But  at  all  places  in  Baltimore  and  in  all  cities  the  effects 
oi"  polluted  water  subject  to  the  heat  of  summer  is  the  same ;  it  becomes  black  and 
bubbling,  evolves  sulphureted  hydrogen  and  other  noxious  gases,  and  gives  a  dark 
line  to  white  paint. 

It  frequently  happens  that  immense  numbers  of  fish  enter  the  basin  when  the  water 
is  in  a  st;ite  of  comparative  purity  and  remain  there  until  Jones's  Falls,  the  great  gener- 
ator of  the  foul  and  poisonous  water,  accumulates  it  in  their  rear,  cutting  off  their  re- 
tj  (;at,  and  then  the  water  in  the  entire  basin  gradually  assumes  the  same  condition, 
until  it  will  no  longer  support  animal  life.  On  such  occasions  the  fish  are  seen  float- 
ing in  thousands  on  the  surface  and  loading  the  atmosphere  with  another  noisome 
o;lor.  It  is  well  known  that  the  pollution  of  the  basin  has  been  at  times  greatly  in- 
creased by  a  violation  of  the  law  forbidding  the  emptying  of  night-soil  into  its  waters 
l),v  those  engaged  in  cleaning  privy-vaults.  In  the  past  few  years  this  practice  has 
b  en  somewhat  checked. 

pr(idging  machines  are  now  constantly  employed  in  removing  the  black  mud  and 
sl  ime  which  is  always  accumulating  in  the  docks  and  along  the  pool  of  Jones's  Falls. 
These  f-jul  sediments  have  been  deposited  at  various  points  near  the  shore  several 
miles  below,  where  they  have  created  similar  nuisances  in  the  neighborhood,  and  for 
which  fines  have  been  imposed  upon  the  contractors  by  the  legal  authorities  of  Balti- 
more County.    In  one  instance  damages  Avere  awarded  to  the  extent  of  $10,000. 

In  ia59  a  commission  appointed  by  the  mayor  and  city  council  and  h.'adod  by  Henry 
Tyson,  civil  engineer,  reported  a  plan  for  a  system  of  sewers  to  be  located  along  the 
H.  Ex.  8  34 
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principal  depressions  and  designed  to  carry  tlie  surface  drainage  to  the  nearest  tide- 
water, in  which  occurs  the  following  paragraph  relating  to  the  pollution  of  the  hasin : 
"In  most  European  and  American  cities,  the  water-closets  arc  allowed  to  discharge 
into  the  sewers.  This  plan,  we  think,  may  be  advisable  in  cities  located  on  the  sea- 
coast,  the  harbors  of  which  are  swept  by  the  tide,  or  upon  the  banks  of  large  rivers 
with  strong  currents.  To  pursue  this  system  with  the  city  of  Baltimore  would  turn 
its  landlocked  harbor  (the  basin)  into  a  vast  cess-pool  and  materially  affect  the  health 
of  the  city  during  the  summer  months.  The  Thames  at  London  has  become  so  polluted 
with  the  increased  size  of  the  city  that  the  English  Government  has  now  under  con- 
sideration the  propriety  of  conveying  off  the  drainage  to  the  sea,  near  the  mouth  of 
that  river,  by  immense  conduits.  The  plan  for  the  accomplishment  of  this  object  by 
Messrs.  Bazalgette  &  Haywood,  it  is  estimated,  will  cost  £3,000,000."*  This  report 
seems  not  to  have  recognized  the  fact  that  the  basin  was  already  a  "cess-pool,"  and 
it  ignored  the  fact  that  many  thousand  self-draining  wells  were  then  discharging  into  it. 

In  1871,  Engineers  Craigiiill  and  Kneass,  employed  by  another  commission,  reported 
a  plan  for  the  improvement  of  Jones's  Falls,  principally  Avith  a  view  of  preventing 
overflow.  In  referring  to  the  basin  they  make  the  following  suggestions:  "A  good 
method  of  correcting  to  a  great  extent  the  filtliiness  of  the  basin  is,  to  arrange  near 
the  outlet  of  each  sewer  a  receptacle  where  the  most  corrupting  elements  may  be 
caught,  purified,  and  removed.  Private  sowers,  emptying  into  the  basin,  should  be 
strictly  prohibited.  The  great  sewers,  after  receiving  the  contents  of  the  smaller, 
sliould  be  few  in  number  wlien  they  reach  the  basin.  It  Avill  be  neither  difficult  nor 
expensive  to  prepare  for  each  of  these  large  sewers,  in  the  dock  in  which  its  mouth 
shall  be  located,  sucli  a  receptacle  as  has  been  referred  to  above,  where  the  more  solid 
matters  may  be  collected  and  removed  at  suitable  intervals."  This  report  also  ignores 
the  existence  of  the  subterranean  flow  from  the  bottom  of  the  deep  wells,  and  assumes 
that  everything  not  solid  or  no  heavier  than  the  water  in  which- it  is  tinely  suspended, 
may  be  allowed  to  escape  into  the  basin  Avith  no  evil  consequence. 

In  1873  Mr.  Wm.  J.  McAlpine,  civil  engineer,  employed  by  a  commission  appointed 
to  devise  means  lor  purifying  the  basin,  submitted  a  report  in  Avhich  the  following  oc- 
curs: "The  substances  causing  these  noxious  exhahtftions  are  brought  into  the  basin— 
tirst,  by  the  ])resent  sewers ;  second,  by  superflcial  street  drains ;  third,  by  garbage 
thrown  into  the  basin ;  fourth,  by  the  flood  tides  Avhich  carry  the  foregoing  matters , 
forward  and  deposit  them  in  the  basin."  Mr.  McAlpine,  like  the  other  engineers,  has 
also  ignored  the  effect  of  the  self-draining  Avells  in  polluting  the  waters  of  the  basin. 
,  In  February,  1876,  Mayor  Latrobe  sent  to  the  city  council  a  special  message  in  rela- 
tion to  the  basin  nuisance,  in  Avhich  he  says  : 

"Simimer  after  summer  our  city  is  assailed  during  the  heated  term  Avith  a  most 
abominable  stench,  arising  from  Avhat  is  noAV  the  receptacle  of  the  tilth  of  a  great  and 
rapidly  growing  city,  emptied  into  it  by  our  present  system  of  surface  a,nd  scAver  drain- 
ai;6.  With  each  succeeding  year  during  this  noxious  period,  the  people  cry  aloud 
against  ?v  continuance  of  an  evil  that  actually  threatens  the  necessity  of  an  abandon- 
ment of  the  immediate  neighborhood  of  this  'pool,'  or  the  lives  of  the  Avliole  commu- 
nity by  aiding  any  migratory  pestilence  that  might  visit  the  city.  This  nuisance 
should  certainly  be  abated,  and  Avhatever  reasonable  cost  might  be  incurred  would,  if 
hon(5Htly  and  economically  expended,  be  cheerfully  met  by  the  people. 

"Either  the  smell  of  the  basin  must  be  cured,  or  the  city  of  Baltimore  Avill  be  driven 
from  its  shores.  There  is  no  other  community  that  Avould  in  the  present  age  of  re- 
linemcnt  and  high  civilization  so  long  endure  such  a  curable  evil." 

Mayor  Latrobe,  under  date  of  September  11,  1876,  in  another  message  to  the  city 
council,  takes  occasion  to  remind  that  body  again  of  the  basin  nuisance,  and  suggests 
the  remedy  of  an  intercepting  sewer.    His  language  is  as  folloAvs : 

"For  many  years  past  the  city  of  Baltimore  has  used  the  basin  as  the  common  re- 
ceptacle of  all  its  seAvage,  not^A^ithstanding  the  fact  that  summer  after  summer  Ave 
Avere  reminded  bv  its  disagreeable  odor  tliat  this  nuisance  should  be  abated. 

v.  *  *  *  *  *'  * 

"It  is  certainly  manifest  that,  independently  altogether  of  the  sugar  refineries,  if 
the  city  continues  to  annually  discharge  its  constantly  increasing  drainage  of  filth  and 
sewage  into  the  almost  tideless  Avaters  of  the  basin  Avithoutco  nstantly  dredging  it 
out  again,  the  water  must  necessarily  become  polluted,  and  exhale  noxious  and  offen- 
sive odors,  constantly  threatening  the  health  of  our  citizens. 

"  Under  these  circumstances  it  becomes  a  matter  for  consideration  AA'liether  the  cer- 
tain cure  of  any  recurrence  of  that  AA'ell-remembcred  'stench,'  Avithout  interference 
AA'ith  our  manufacturing  or  commercial  interests,  Avouldnotbe  the  construction  ot  the 
intercepting  seAver  recommended  by  the  committee  appointed  by  the  city  council  in 
1873,  and  provided  for  by  the  enabling  act  of  the  last  session  of  the  general  ass(;mbly. 
■  If  this  is  the  remedy— and  I  belicA-e  that  it  is— it  becomes  a  question  for  your  hon- 
orable body  to  consider  whether  this  is  not  a  most  favorable  time  for  the  commence- 
ment and  i)roscution  of  the  work."  


*  Tliis  plan  has  since  been  carnied  into  execution,  and  the  actual  cost  was  $5,000,000. 
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Aixain,  in  liis  annual  message  to  tlie  city  council,  January  1,  1879,  Mayor  Latrobe 
i^-s^tlie  followino-  language  in  reference  to  the  basin : 

•  •  Durino-  the  winter  months  we  are  so  free  from  the  basm  nuisance  that,  forgetting 
!->  offensive  summer  odors,  we  are  led  to  believe  that  perhaps  the  basin  at  last  has ' 
ured  itself.  The  permanent  abatement  of  the  basin  nuisance  is,  however,  a  subject 
[o  which  the  attention  of  the  council  should  be  earnestly  directed.  Many  plans  have 
l)-.n  suo-o-ested,  and  public  opinion  seems  to  be  divided  upon  the  subject.  For  my 
)wn  part^'l  have  always  believed  in  the  necessity  of  preventing  the  basin  from  being 
aiiide  the  receptacle  of  the  hlthy  sewerage  of  the  city,  by  the  construction  of  an  mter- 
•c-)tino-  sewer,  as  is  being  done  in  Boston,  with  which  the  sewers  already  constructed, 
ami  those  required  hereafter,  could  be  connected.  Such  a  sewer  would  receive  and 
i-i  TV  off  to  some  point  on  the  river,  where  it  would  be  swept  away  with  the  tide,  all 
a(  ieterious  matter  discharged  from  soap  factories,  sugar  refineries,  gutter  drainage, 

<•  that  now  finds  its  wav  into  the  basin.  There  are  others,  however,  who  think  the 
Qu  sance  would  be  better  abated  by  the  adoption  of  a  plan  for  flushing  the  basm 
with  pure  water,  and  thus  cleansing  it  by  dilution.  The  subject  is  one  of  impor- 
ts uee  and  the  public  will  never  be  satisfied  until  the  different  plans  have  been  sub- 
mitted to  scientific  investigation.  For  this  reason  I  suggest  that  power  be  given  to 
the  mayor  to  appoint  a  proper  commission  of  three  gentlemen  with  the  requisite 
kn  )wled^e  on  such  subjects,  who  shall  make  an  investigation  into  the  cause  of  the 
l)  '<iu  nuisance  and  suggest  a  plan  for  its  cure.  The  expense  attending  such  an  m- 
vcstio-ation  would  be  small,  and  the  report  would  doubtless  enable  the  city  council  to 
e.NTimate  the  cost  of  what  at  no  very  distant  day  must  be  undertaken  by  the  city." 

We  thus  see  that  there  is  an  accumulation  of  authority  for  saying  that  the  basin, 
under  existing  circumstances,  is  a  foul,  disease-engendering  cess-pool,  and  that  the 
abatement  of1:he  nuisance  is  essential  from  every  point  of  view.  The  whole  question 
i^  manifestly  one  of  difficulty,  but  it  is  one  which  deeply  concerns  all  classes  of  the 
coinmunity.*^  No  class  possesses  an  immunity  from  the  evils  which  the  neglect  of  the 
la \vs  of  sanitation  bring  into  existence ;  all  are  subject  to  their  influence.  Hence 
til  importance  of  the  municipal  authorities  taking  boldly  hold  of  this  question.  The 
satVTy  of  the  people  should  be  the  supreme  law! 

The  plan  of  an  intercepting  sewer  along  the  water  front  to  connect  with  the  present 
s-^wers  as  well  as  those  which  may  be  constructed  in  the  future,  and  conduct  their 
flow  to  some  point  below  the  harbor,  is  undoubtedly  the  first  and  most  important  step 
towards  abating  this  great  nuisance,  provided  it  is  so  constructed  as  to  intercept  the 
u'lperceived  flow  which  now  issues  from  the  many  thousand  self-draining  privies, 
tlirough  the  gravelly  base  of  the  city,  at  every  point  along  Jones's  Falls,  as  well  as 
the  whole  Avater  front.  . .  ^  ^  xt,        i      ..x.  ^ 

Many  intelligent  citizens  of  Baltimore  have,  apparently,  satisfied  themselves  that 
tli.^  odors,  or,  as  Mayor  Latrobe  aptly  terms  it,  ''the  stench"  of  Jones's  Falls  and  the 
basin  are  almost  entirely  due  to  the  operation  of  refining  sugar,  with  the  discharge 
of  the  waste  products  iiito  these  receptacles.  But  it  is  an  unquestionable  tact  that 
the  existence  of  the  stench  preceded  the  establishment  of  the  refineries,  and  has  con- 
tinued to  a  large  extent  since  the  abatement  of  the  alleged  nuisance.  Thus,  m  Feb- 
ruary, 1855,  Capt.  Montgomery  C.  Meigs,  United  States  Engineers,  now  Quarter- 
master-General of  the  United  States  Army,  who  was  consulted,  thus  expressed  Ins 
views  in  reference  to  an  additional  Avater-supply :  Every  reason  which  would  in- 
duce me  to  recommend  a  liberal  supply  of  water  for  Washington  applies  with  equal 
force  to  Baltimore,  which,  moreover,  needs  a  larger  quantity  of  water  to  purity  the 
sta<rnant  harbor,  ivhose  odors  during  the  last  summer  mnst  he  in  the  recollection  of  all  its 
iiihahitants,  as  they  are  icith  that  of  all  who  passed  through  the  city  hij  railroad:'  At  this 
].<  ]  iod  the  Calvert  refinery,  which  is  charged  with  all  the  evil,  was  not  built,  and  the 
business  of  refining  sugar'in  Baltimore  was  just  commenced  on  a  very  small  scale  be- 
low the  basin,  where  the  operations  have  never  been  considered  in  this  question. 

So,  too,  although  the  refining  operations  have  ceased  since  1878,  the  old  complaint 
lias  repeatedly  appeared  along  the  pool  of  Jones's  Falls  and  in  the  basm  during  the 
].ast  two  summers,  showing  conclusively  that  the  disagreeable  odor  is  largely,  it  not 
entirely,  independent  of  the  sugar  refineries,  and  can  therefore  be  ascribed  to  no  other 
e;iuse  than  that  of  the  putrescent  matters  v/liicli  constantly  flow  into  Jones's  Falls  and 
Tlx-  bjisin  from  almost  every  section  of  the  city. 

It  is  evident,"  says  Mr.  McAlpine,  that  if  the  water  in  the  basm  was  pure,  and 
no  offensive  matter  was  allowed  to  come  into  it,  and  the  sc'ini-daily  tidal  inflow  was 
])nre  sea-water,  its  v/aters  would  emit  no  unwholesome  exhalations.  The  first  step, 
t)i(;refor(;,  is  evidently  to  prevent  the  entrance  of  all  sewage  and  matter  from  superfi- 
cial street  drains,  and  also,  as  far  as  possible,  the  defilement  from  the  inflowing  tide. 

"Upon  any  plan  of  reparation  of  the  basin,  the  diversion  of  the  sewage  and  street 
washiiifr.s  must  be  first  made,  and  then  nmst  be  the  prevention  of  the  contamination 
of  the  inflowing  sea-water  from  the  same  defilements.  Hence  follows  the  necessity  of 
sewers  of  sufficient  capacity  to  carry  off  all  such  matter,  and  discharge  it  far  enough 
below  the  basin  to  prevent  it  being  subsequently  brought  into  it  by  the  tidal  flow. 
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PART  III. 

THE  QUESTION  OF  SEWERAGE. 

This  subject  has  already  been  several  times  adverted  to,  but  its  importance  demands 
still  further  notice.  Although,  for  general  health  and  exemption  from  epidemic  dis- 
eases, Baltimore  has  hitherto  occupied  a  very  high  rank  among  the  cities  of  the  world, 
there  has  never  been  inaugurated  any  general  system  of  sanitary  works,  nor  has  there 
ever  been  authorized  a  thorough  scientific  study  of  its  sanitary  conditions,  having  in 
view  the  elimination  of  all  obnoxious  elements  through  the  means  afforded  by  modern 
science  and  skill.  Under  the  temporary  excitement  occasioned  by  a  destructive  flood 
in  the  stream  which  traverses  the  oldest  and  densest  section ;  by  the  overflowing  of 
the  Id  sufficient  water-ways  provided  for  several  drainage  areas  in  other  parts  of  the 
city ;  or  by  the  prevalence  of  a  foul  atmosphere  of  extraordinary  intensity  and  dura- 
tion arising  from  the  harbor  and  the  streams  flowing  into  it,  spasmodic  attempts  have 
been  made  at  the  time  to  institute  measures  adequate  for  the  suppression  of  the  evils 
then  apparent.  But  the  subject  has  always  been  dropped  with  no  other  result  than 
the  display  of  a  ''multitude  of  counsel"  and  a  great  conflict  of  oinnion.  Several  ex- 
tensive schemes,  involving  large  expenditures  of  money,  have  been  on  the  point  of 
realization,  but  have  fortunately  failed,  as  they  were  proposed  without  a  thorough 
understanding  of  the  whole  subject  Avith  which  the  questions  were  necessarily  con- 
nected, and  seemed  to  be  supported  principally  by  the  pecuniary  interests  involved  in 
their  execution. 

The  few  existing  sewers  have  been  constructed  entirely  with  a  view  of  conducting 
the  surface-drainage  which  accumulates  along  the  principal  depressions.  In  certain 
sections  along  Schroder's  Run,  Chatsworth  Run,  and  Harlbrd  Run,  they  present  the 
greatest  variety  of  form  and  capacity,  and  follow  crooked  and  oblique  courses  across 
the  squares  and  under  the  houses,  alternating  with  open  drains,  walled  up  with  loose 
stones  and  sometimes  covered  with  planks.  They  have  been  adapted  to  the  exigen- 
cies, as  they  arose,  of  certain  limited  localities  and  periods,  regardless  of  any  general 
plan,  or  the  requirements  of  other  times  or  places.  Although  it  is  contrary  to  law  to 
devolve  upon  the  sewers  the  function  of  scavenger,  yet  its  violation  is  seldom  inquired 
into,  or  reprehended  when  coming  to  the  notice  of  the  authorities ;  while  in  many 
cases  permits  are  granted  for  private  drains  of  this  character  to  connect  with  them. 
Still  more  frequently,  both  by  accident  and  by  design,  the  overflow  from  vaults  and  im- 
perfect sinks  reach  them  by  way  of  yards,  alleys,  and  street  gutters.  In  many  places, 
as  has  been  stated,  these  receptacles  were  found  "running  over,"  an  occurrence  which 
is  more  frequent  in  hot  weather,  in  consequence  of  the  generation  of  the  gases  of  de- 
composition. The  water-way  provided  by  these  conduits  is,  in  a  number  of  instances, 
entirely  insufficient  for  the  passage  of  the  volumes  of  water  which  reach  them  after  a 
heavy  fall  of  rain ;  and  they  have  been  repeatedly  overflowed,  scattering  their  foul 
admixtures  over  yards  and  into  cellars  and  basement  rooms.  At  all  times  during  the 
summer  they  exhale  an  odor  which  is  a  public  nuisance.  In  the  western  section  of 
the  city  some  of  these  insufficient  conduits  have  been  supplemented  by  regular  sewers, 
following  the  line  of  streets  to  relieve  them  from  floods,  but  without  abolishing  the 
old  systems,  which  continue  to  perform  their  illegitimate  office  of  house  and  vault 
drains.  Several  sewers  have  been  constructed  for  the  express  purpose  of  draining  cer- 
tain public  establishments.  One  of  these  sewers  receives  the  sewage  of  the  new  city 
hall,  and  from  two  of  the  principal  hotels,  which  is  discharged  into  the  docks  along 
Pratt  street. 

But  the  almost  universal  practice  of  getting  rid  of  excretal  sewage  is  by  the  simple 
well,  varying  in  depth  from  3  to  75  feet,  and  walled  up  with  dry  brick-work.  This 
system  dates  from  the  foundation  of  the  city,  and  has  been  extended  with  the  growth 
of  the  city.  In  the  commercial  section  of  the  city,  contiguous  to  the  basin,  these 
wells,  although  not  exceeding  10  or  15  feet  in  depth,  in  many  places  have  a  free  com- 
munication with  the  tide,  which  rises  and  falls  within  them  through  the  intervening 
stratum  of  gravel.  Thus  their  contents  are  constantly  disintegrated  and  dissolved 
and  discharged,  finally,  into  the  basin,  a  process  which  has  been  going  on,  in  many 
cases,  for  half  a  century.  In  a  district  embraced  by  Charles,  Baltimore,  Pratt,  and 
Harrison  streets,  65  per  cent,  of  these  wells  do  not  require  artificial  emptying ;  in 
another  section  embraced  by  Read,  Calvert,  Biddle,  and  Cathedral  streets,  for  the 
most  part  elevated  100  feet  above  tide,  34  per  cent,  of  the  wells  are  self-draining,  it 
being  necessary  for  this  result  to  carry  them  down  to  a  depth  of  40  or  50  feet.  An- 
other district  embraced  by  Fremont,  Franklin,  Gilmer,  and  Lanvale  streets,  with  an 
elevation  of  150  feet,  where  deep  wells  are  more  general,  02  per  cent,  are  self-drain- 
ing. But  in  another  district,  mostly  occupied  by  old  and  indifferent  dwellings,  in- 
cluded between  Boundary,  Fayette,  Chew,  Gay,  and  Asquitli  streets,  and  traversed 
by  Harford  Run,  not  more  than  5  per  cent,  of  the  wells  are  self-draining,  and  these 
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are  confined  to  certain  blocks  of  new  houses.  The  remainder  of  the  wells  in  this 
district  do  not  average  a  depth  of  more  than  6  feet,  and  consequently  require  to  be 
emptied  three,  four,  or  five  times  annually.  It  is  safe  to  assume  that  one-third  of  the 
houses  of  Baltimore  are  now  provided  with  deep  or  self-draining  wells,  but  most  of 
the  water  which  is  constantly  discharged  into  them  finds  a  slow  exit  and  reaches  the 
subterranean  conduit  aft'orded  by  the  beds  of  gravel,  and  carry  in  solution  the  mate- 
rials for  future  noxious  exhalations.  Many  of  these  wells  are  confined  to  an  imper- 
vious soil,  and  frequently,  as  has  been  seen,  discharge  over  the  surface  into  the  street, 
or,  what  may  be  worse,  they  penetrate  a  sandy  soil  only  to  where  a  stratum  of  cl^y 
intervenes  to  arrest  a  downward  flow  ;  and  here  the  noxious  fluids  permeate  the  sand 
in  all  directions  near  the  surface  and  frequently  issue  into  the  foundations  of  houses. 
An  instance  of  this  sort  can  be  cited  in  one  of  the  most  elegant  neighborhoods  in  the 
citv,  having  an  elevation  of  100  feet,  with  the  surface  sloping  in  all  directions.  Here 
the  well  is  of  insufficient  depth  and  is  located  in  the  yard,  which  is  7  feet  higher  than 
the  kitchen  floor.  Every  few  months  the  cook  is  disagreeably  notified,  by  the  water 
invading  the  kitchen,  that  the  well  needs  attention.  This,  although  a  very  promi- 
nent case,  is  doubtless  an  exceptional  one  in  that  immediate  neighborhood.  There 
are.  however,  sections  of  the  city  in  which  this  condition  of  things  is  the  rule,  and 
no  section  is  free  from  defective  wells. 

Referring  to  the  cases  of  a  porous  soil  permeated  with  such  matters  to  the  extent 
acquired  by  slow  exudation  and  capillary  attraction,  we  have  very  high  authority  for 
considering  such  conditions  eminently  insanitary.  In  his  report  on  the  sanitary  con- 
dition of  the  citv  of  London  for  the  years  18&o-'(j7,  Dr.  Lethe  by,  health  officer,  in  dis- 
cussing the  cholera  epidemic  of  1863,  says:  ^'The  theory  of  Pettenkofer  is  that  the 
essential  conditions  for  the  active  manifestations  of  the  disease  are  a  porous  soil 
charged  with  excrementitious  matter  and  having  a  certain  degree  of  hydration,  as 
liappens  when  the  subsoil  water  is  just  drawn  olf  or  slowly  retiring.  All  these  con- 
ditions are  singularly  coincident  with  the  localization  of  the  disease  in  the  eastern 
districts  of  London  ;  for  the  soil  is  gravelly  and  therefore  very  porous  to  air  and  water, 
and  is  largely  charged  with  excrementitious  matters  derived  from  the  local  tide- 
locked  sewers.  It  is  also  remarkable  that  for  some  months  before  the  outbreak  of  the 
disease  the  subsoil  water  had  been  gradually  sinking  in  consequence  of  the  drainage 
operations  that  were  necessary  for  the  construction  of  the  main  lower-level  sewer 
and  its  branch  to  the  Isle  of  Dogs.  Now,  according  to  Pettenkofer,  it  is  exactly  under 
th(\se  circumstances  that  a  district  is  most  liable  to  choleratic  infection." 

Here  is  the  theory  of  the  most  celebrated  sanitarian  in  Europe  confirmed  by  the 
ol)servations  of  the  health  officer  of  London  ;  a  theory  which  finds  a  direct  applica- 
tion to  a  large  portion  of  Baltimore,  where  ''a  porous  soil  charged  with  excrementi- 
tious matter  having  a  certaiu  degree  of  hydration^'  jirevails  in  consequence  of  the  slow 
percolation  and  absorption  from  the  wells. 

In  every  part  of  the  city,  high  and  low,  among  the  rich  as  well  as  with  the  poor, 
there  is  an  escape  of  noxious  gases  from  these  privy-wells,  which  becomes  very  much 
more  disagreeable  and  apparent  during  the  heat  of  sunnuer;  and  the  fluids  escaping 
from  kitchens  and  sculleries,  not  less  harmful  if  less  oifensive,  maintain  perennial 
streams  in  all  the  gutters,  and  either  directly  or  indirectly  find  their  way  into  the 
harbor,  Avhich  is  the  common  receptacle  for  all  the  filth  of  the  city  as  well  as  drain- 
ii'^c  of  a  large  back  country. 

With  regard  to  the  self-draining  wells,  there  are  many  who  contend  that  the  simple 
passage  through  strata  of  sand  and  gravel  deprives  the  water  of  the  deleterious  mat- 
ter which  is  held  m  tine  suspension  or  in  solution,  and  that  this  fluid  finally  issues 
into  the  harbor  in  a  state  of  purity. 

Tliat  these  fluids  are  not  filtered  of  their  impurities  is  conclusively  proved  by  the 
fact  that  the  water  of  the  springs  and  pumps  in  the  city,  upon  which  many  of  the 
]>eople  have  depended  for  their  supply,  when  subjected  to  a  few  days  of  summer  tcm- 
])erature,  exhale  the  same  foetid  gases  v/hich  arise  from  the  docks.  The  chemical 
analyses  of  Professors  Remsen,  Tonry,  and  others  also  proves  that  the  water  in  many 
of  these  drinking-wells  is  so  charged  with  deleterious  elements  that  the  use  of  water 
iVora  them,  as  well  as  from  the  springs  in  the  city,  for  drinking  purposes  has  been 
foi  bidden  by  the  health  department.  But  these  Avaters  are  far  from  being  indicators 
of  the  composition  of  the  fluids  pervading  and  constantly  flowing  from  the  substra- 
tum of  the  city  into  the  harbor.  They  have  their  pure  sources  in  the  elevated  re- 
u:'\(>nH  at  a  distance  ;  they  follow  fissures  in  the  rocks,  and  strata  more  or  less  isolated 
t)  (»ui  the  general  formation  under  the  city,  and  enter  it  with  a  pure  volume,  and  sub- 
scfiuently  commingle  with  the  polluting  product  of  the  city  in  the  wells.  They  are, 
t]ier;5for<^,  although  contaminated,  pure  compared  to  that  which  flows  from  the  privy- 
wells  into  the  subjacent  soil,  and  finally  into  the  harbor. 

If  a  total  suppression  of  the  privy-well  system  should  be  determined  upon  in  favor 
of  a  general  system  of  sewerage,  which  the  city  so  nuich  needs,  a  question  would  arise 
a ,  to  the  most  efficacious  and  economical  method  of  carrying  out  this  measure.  If  the 
H(;\ver8  arc  constructed  with  a  view  not  only  of  performing  a  sanitary  office  but  at  the 
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Bame  time  to  receive  and  conduct  the  volumes  of  water  wbicli  fall  upon  the  surface  3 
during  storms,  it  will  necessitate  adequate  dimensions,  and  which  are  vastly  in  excess 
of  what  the  iirst  duty  would  require.  These  excessive  dimensions  would  be  imposed 
upon  tuhes  which  must  bo  maintained  in  accurate  form  and  position,  of  smootli  and 
regular  interior,  water-tight  throughout,  and  secure  from  all  liability  to  fracture,  ob- 
struction, and  escapement,  increasing  to  a  corresponding  extent  the  cost  of  securing 
these  features.  They  must  also  be  provided  with  special  cleaning,  trapping,  and  ven- 
tilating arrangements  on  the  same  scale — features,  in  part,  unnecessary  for  the  second 
duty  alone. 

The  debris  with  which  the  public  streets  are  always  strewn — sticks,  stones,  bricks, 
and  every  variety  of  trash — Avill  be  constantly  swept  into  these  sewers  by  a  sudden 
torrent  of  rain;  causing  obstructions  troublesome  to  remove  and  frequently  choking 
them  to  the  extent  of  forcing  their  promiscuous  contents  into  the  streets  and  cellars. 
They  arrest  within  their  numerous  traps  deposits  of  the  foulest  nature,  requiring  the 
most  awkward  and  offensive  operations  for  their  removal.  The  traps  for  intercepting 
gases  are  more  apparent  than  real.  The  small  body  of  water  interposed  absorbs  the 
gases  on  one  side  and  exhales  them  on  the  other,  a  process  which  increases  with  the 
pressure  within  the  sewers  ;  while  most  frequently  the  obstruction  interposed  by  the 
trap  only  determines  the  escape  of  the  gases  into  sleeping  apartments  instead  of  the 
open  air  of  the  streets. 

A  sufficient  and  uniform  supply  of  water  is  absolutely  essential  to  the  proper  operation 
of  a  sanitary  sewerage  ;  but  the  sewers,  which  are  designed  to  be  assisted  in  their  action 
by  the  surface  drainage  of  the  streets,  find  such  assistance  to  fail  them  totally  at  the 
very  period  when  it  is  most  needed,  that  of  heat  and  drought,  or  else  they  are  dis- 
rupted or  choked,  and  their  contents  divertsd  by  a  deluge  of  rain  succeeding  the 
drought.  Most  frequently  the  assistance  of  the  rain  is  either  absent,  unnecessary,  or 
in  injurious  excess. 

To  provide  for  the  passage  of  storm-water  requires  not  only  the  extra  expense  of 
the  large  scale  upon  which  such  nice  and  particular  work  as  required  for  sanitary  sew- 
erage must  be  executed,  but  it  requires  conditions,  due  to  the  size  of  the  vent,  least 
favorable  to  the  flow  of  the  limited  and  uniform  volume  which  alone  can  be  relied 
upon.  Instead  of  having  a  channel  with  the  least  surface  in  contact  with  the  tluid, 
which  is  the  measure  of  the  resistance  to  the  How,  this  becomes  the  flat  arc  of  a  large 
circle,  presenting  a  much  greater  surface  of  contact  to  the  same  volume.  Where  the 
inclination  of  these  sewers  is  slight,  a  greater  depth  of  water  is  acquired  by  accumu- 
lation, with  consequent  stagnation  and  putrefaction  ;  where  the  inclination  is  rapid, 
floating  solids  become  stranded  along  the  sides  and  bottom  with  still  worse  effect. 

A  consideration  which  has  influenced  the  adoption  of  the  combination  system  is  the 
advantage  of  having  the  beds  of  the  streets  to  coincide  with  each  other  where  they 
intersect,  and  thus  avoid  the  interruption  caused  by  the  gutters  of  one  street  extend- 
ing across  the  middle  of  the  other,  which  occasions  either  an  annoying  check  in  the 
speed,  a  disagreeable  jolt,  or  a  complete  stalling.  This  is  obviated  when  the  streets 
are  provided  with  sewers.  The  gutters  then  terminate  at  an  inlet  instead  of  crossing 
the  other  street,  which  enables  the  middle  of  both  to  coincide  in  a  common  plane. 

This  system  requires  such  an  extent  of  sewers  for  surface  drainage  that  it  is  com- 
bined with  the  other  as  a  measure  of  economy  and  justiflcation.  The  evil  eflect  of  it 
is  illustrated  in  the  sewerage  of  several  American  cities,  notably  the  city  of  Wash- 
ington, whose  streets  have  been  graded  and  ])aved  with  special  reference  to  the  driv- 
ing of  elegant  equipages  and  vehicles  of  pleasure.  Here  every  inlet  informs  the 
passer-by  of  the  existence  of  a  stagnant  cess-pool  beneath  the  street,  or  of  the  incom-. 
plete  transportation  of  matters  assigned  to  an  insufficient  volume. 

In  the  city  of  Baltimore  this  gutter  interruption  is,  in  many  places,  remedied  by 
bridging  them  over  with  plates  of  cast-iron,  corrugated  upon  the  upper  surface,  Avhich 
yields  a  most  disagreeable  noise  to  every  passing  v^heel.  At  every  heavy  rain  they 
become  choked  with  the  trash  and  garbage  washed  down  from  streets  and  alleys,  cre- 
ating an  overflow  above  them  and  leaving  a  deposit  of  putrescible  matters  beneath 
them. 

In  many  of  those  streets  coinciding  with  the  natural  depressions  on  the  surface  ol 
the  ground  the  water  accumulates  during  heavy  rains  to  such  an  extent  as  to  l)ecome 
a  formidalde  obstruction  to  pedestrains,  and  frequently  invades  the  sidewalks  and 
cellars.  During  severe  freezing  weather,  with  the  ordinary  drainage,  large  accumu- 
lations of  ice  occur,  which  have  to  be  removed  from  time  to  time  to  enable  vehicles 
to  pass.  At  some  of  these  places  stepping-stones  have  been  provided,  at  others  a  com- 
plete remedy  has  been  effected  by  sewers  below  the  surface  to  carry  oft'  the  storm-water. 
In  th(}se  instances  a  sewer  for  the  surface  drainage,  leading  to  the  nearest  available 
outlet,  no  city  should  forego  ;  but  much  the  largest  proportion  of  the  streets  have  only 
to  ^liain  the  territory  in  their  immediate  vicinity,  and  but  for  the  constant  small 
stream  of  impure  wat(n-  discharged  from  the  houses  would  need  no  gutters,  for  there 
could  be  no  objection  to  th(^  storm-Vv  ater  flowing  in  a  uniform  sheet  over  the  entire 
breadth  of  the  street  over  the  curb-stones  of  the  sidewalk,  as  its  duration  would  bo 
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^Lort  and  concur  with  tlie  absence  of  pedestrains  from  the  streets.    If  the  streets 
t're  so  graded  as  to  form  a  regular  plane,  instead  of  a  convex 

.TiTute  one  broad  gutter  with  a  tiat  bottom,  and  bounded  with  the  curb  ot  the  side- 
walk on  either  sidf,  there  would  be  no  interruption  at  their  crossings,  and  the  surface 

^'so'i^Tno.^rili''^  to  discharge  impure  waters  upon  the  streets,  it  will  be  a 

necest^tv  to  conce^itrate  them  into  gutters ;  but  if  the  law  compelled  all  such  liuids  to 
Sow  h^to  sewers,  with  which  every^house  necessarily  formed  a  junction,  and  allowed 
oulv  the  pure  witer  of  the  private  hose,  the  street-sprinkler,  and  the  storm  and  show- 
eri\o  flow  upon  the  streets!  the  gutters  over  the  largest  area  might  be  dispensed  with 

i.  recrularlv  swept  up  and  carried  off;  and  where  the  streets  are  properly  graded  and 
pav^l  this  operation  is  an  inexpensive  one  and  can  be  rapidly  and  economically  per- 
formed bv  machines.  In  some  cities  the  value  of  the  product  is  more  than  the  expense 
ot  i^n  ovfno-  it.  In  Baltimore,  where  the  streets  are  in  the  most  primitive  condition, 
this  process  is  an  expensive  and  tedious  one,  and  consequently  is  resorted  to  at  long 
intLval^  durino-  which  the  dirt  becomes  the  sport  of  the  winds  and,  m  the  summer 
lime  plrtVciATir^^  is  distributed  through  the  dwellings.  But  whether  this  sweeping 
i  suffic  ent  or  not,  there  can  be  no  very  great  evil  in  allowing  the  washings  ot  the 
ititets  toing  tails  of  rain  to  flow  directly  into  the  harbor.  Its  character  and  quan- 
t  TV  is  such  that  it  does  not  readily  undergo  offensive  decomposition,  and  its  removal 
thus  is  alwavs  accompanied  with  that  great  preventive,  a  copious  supply  of  fresh 
water  but  this  cannot  be  said  of  those  innumerable  and  perpetual  streams  of  com- 
Wte'flu  d  which  now  flow  in  all  the  gutters,  either  lawfully  or  they  are  too  Avide  y 
d  Sribu?ed  and  too  difficult  to  trace  to  be  prevented  by  the  police.  That  which  hnally 
r'achJsthe  harbor  must  contribute  its  full  shareto  its  pollu  ion,  unless  it  has  exhausted 
its  effect  upon  the  atmosphere  of  the  city  during  its  slow  journey.  The  greater  part 
.  absorbed  bv  the  sandy  soil  upon  which  the  gutters  and  pavements  are  laid,  passing 
hrou^h  the  spaces  between  the  bowlders  and  spreading  through  the  heated  soil  near 
the  surface.    The  proper  disposition  of  all  such  fluids  is  unquestionably  the  sewer  ot 

'''7f  the  w'ell-svstem  is  abolished-which  a  proper  regard  for  the  future  health  of  the 
communitv  demauds-and  the  surface  drainage  continued,  with  sewers  only  m  the 
principal  depressions,  and  they  restricted  only  to  storm-water,  then  a  system  ot  specral 
^ewenl-e.  devoted  exclusivelv  to  sanitation,  must  be  adopted.  In  this  we  have  to  deal 
with  a^subiect  whose  conditions  are  constant  and  uniform,  and  withm  the  range  ot 
e  -sv  calculation.  This  highlv  important  operation  will  adnut  ot  the  application  ot 
the  most  scientilic  and  skillful  devices  in  the  smallest  proportions  necessary  tor  one 
office  and  enable  the  sanitary  engineer  to  accomplish  his  object  with  certamt>  ana 
economv.  And  if  any  apparatus  or  process  should  hereafter  be  invented  by  which  the 
barren  and  impoverished  soils  which  cover  so  large  a  teiTitory  m  the  neighborhood  of 
the  citv  mav  be  profitably  restored  to  a  healthful  and  attractive  fertility  as  the  i-esu  t 
of  such  operations,  the  special  system  of  sewerage  will  be^the  best  calculated  for  theii 
iDDlication  Th(;  sewer  for  receiving  the. storm-water,  though  important,  shouhl  be 
postponed  to  that  which  is  a  necessity.  It  has  become  imperative  to  lessen  the  nui- 
sance occasioned  bv  the  present  system  of  privy-vaults,  as  well  as  that  occasioned  by 
the  drainage  from  kitchens  and  sculleries  and  overflowing  slop-tubs  and  garbage- 
receptacIesTand  that  resulting  from  the  pursuit  of  many  industries  all  of  which  now 
oin  in  the  general  chorus  of  the  gutter  rill.  The  following  from  the  Baltimore  Sun 
of  Auf^ust  5,  1880,  is  pertinent  to  the  subject:  .  ^  r.  ix- 

-  Sfweks  sewage,  and  sewage  FARMS.-Before  long  the  city  council  of  Baltimore 
mav  he  called  upon  to  consider  the  question  of  sewerage.  Dr.  ^^i^l^f 
authority,  has  expressed  his  opinion  that  a  system  ot  sewers  is  essential  to  the  healtU 
of  tlic  city.  So  also  declare  the  State  board  of.  health  and  our  local  board  of  health 
<  ommissioners.  What  is  meant  by  ^a  system  of  sewers' we  have  y^t  to  kwn  An 
intercepting  sewer,  constructed  on  the  plan  of  the  Hambleton  survey,  to  catch  and 
carry  off  the  drainage  that  now  finds  its  way  to  the  inner  harbor,  only  to  be,  dredged 
out  a-ain  at  a  large  annual  expense,  is  undoubtedly  desirable,  provided  sufficient  fall 
can  be  given  to  it  to  take  the  sewage  far  enough  down  the  river,  eitner  to  be  utilized 
on  what  are  called  '  sewage  farms,'  or,  if  discharged  into  the  river  itself,  to  prevent  it^ 
return  by  the  inflowing  tfde.  The  plan  of  sewerage  recently  adopted  in  Memphis  and 
other  cities  may  possibly  be  found  suitable  to  Baltimore.  It  consists  in  the  use  of  pipes 
to  carry  off  the  house  sewage  only,  leaving  storm-water  to  be  carried  away  by  surtace 
drainage  Such  a  plan,  with  the  surface  drainage  and  also  the  smaller  net-work  of  sew- 
ers dis(7harging  into  the  main  intercepting  sewers,  might  be  carried  out  at  a  not  un- 
reasonable'cost.  considering  the  sanitary  benefit  to  b(.  derived  from  it,  and  the  trouble 
and  expense  and  continual  harassment  to  which  the  city  is  subjected  in  finding  uuobjec- 
tionai)le  .lunn.iug  grounds.  Philadelphia  is  at  this  time  exp^'riencing  a  similar  trouble, 
not  only  from  the  poisoning  of  the  soil  by  the  liquids  from  privy-wells,  of  which  it  is 
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estimated  that  nearly  500,000  persons  make  use,  but  also  from  the  fact  that  Hhe  sewage 
of 290,000  persons  daily  reaches  the  ri  vers,  which,  after  along  drought,  are  likely  to  be 
polluted.'  But  underlying  these  facts  is  the  important  question  as  to  what  shall  be  done 
Avith  all  this  sewage.  Experience  thus  far  favors  its  use  by  distributing  it  among  so  wage 
farms.  In  Massachusetts  this  distribution  of  the  sewage  on  a  small  scale  lias  been  at- 
,  tended  with  marked  success.  There  the  experiment  has  been  tried  at  the  Danvers  and 
Worcester  Asylums.  At  the  latter  the  sewage  farm  is  distant  half  a  mile  from  the  build- 
ing, and  the  sewage  is  carried  to  it  through  simple  trenches  and  distributed  at  the 
rate  of  3,000  gallons  per  acre.  At  the  Danvers  Asylum  the  sewage  is  carried  about  the 
land  near  to  the  house  by  means  of  simple  wooden  troughs,  and  it  is  said  that  '  with 
a  little  intelligent  care  all  offensive  odors  are  avoided.'  In  both  instances  much  larger 
crops  are  raised  than  ever  before.  At  Lenox  the  subirrigation  plan  of  the  famous 
English  agriculturist,  Mr.  Mechi,  has  been  adopted,  the  sewage  being  distributed 
through  a  series  of  ordinary  tile  drains  about  a  foot  below  the  surface  of  the  ground. 
In  England  this  mode  of  distributing  sewage  has  been  extensively  used,  and  the  plan 
has  been  fostered  by  the  annual  prizes  which  the  Royal  Agricultural  Society  offers 
for  the  best  sewage  farms,  including  similar  farms  in  Ireland  and  Scotland.  There 
are  about  one  hundred  of  these  sewage  farms  in  ojieration  in  Great  Britain.  Accord- 
ing to  the  report  recentlj^  published,  and  as  might  have  been  expected,  it  has  been 
found  that  the  great  market  gardens  within  easy  distance  of  large  cities  return  the 
most  profit  from  the  use  of  sewage.  One  other  important  conclusion  is  reached  by  the 
committee.  It  is  in  respect  to  the  sanitary  effects  of  sewage  on  the  hands  employed 
on  sewage  farms.  It  was  found  that  '  among  the  persons  either  living  or  working  on 
the  farms  the  average  rate  of  mortality  did  not  exceed  three  per  thousand  per  annum,' 
Avhich  is  'not  more,'  it  is  said,  'than  an  equal  number  of  selected  lives  taken  from  an 
agricultural  district.'  What  the  effect  of  sewage  on  the  health  of  held  hands  would 
be  in  our  hotter  climate  is  yet  to  be  determined." 

The  sanitary  condition  of  Baltimore  is  a  subject  worthy  the  consideration  of  both 
the  municipal.  State,  and  national  health  authorities.  That  the  existing  evils  are 
dangerous  j?er  se  there  is  no  evidence  to  affirm ;  but  how  far  they  may  be  capable  of 
developing  any  of  the  diseases  which  need  some  germ  or  some  special  chemical  or 
physical  cause  for  their  initiation  is  a  subject  upon  which  science  throws  a  feeble  but 
sinister  light.  The  combined  labors  of  those  who  pursue  chemistry,  biology,  medi- 
cine, and  physics  are  required  to  guide  the  sanitary  engineer  in  any  measures  ex- 
cept those  which  are  dictated  by  the  instinct  of  man  and  even  animals,  to  seek  pure  air 
and  water,  to  hide,  avoid,  and  banish  every  element  rejected  in  the  organic  process 
of  life,  or  capable  of  contamii^ating  the  atmosphere. 

The  ever-growing  necessities  of  an  increasing  population  should  be  met  by  a  corre- 
sponding activity  of  the  mind  and  will.  But  a  large  portion  of  the  inhabitants  of  our 
large  cities  find  themselves  powerless  to  obey  those  instincts  which  nature  seems  to 
have  provided  to  indicate  the  true  sources  of  health.  They  lind  themselves  impris- 
oned in  close  quarters  with  thousands  of  their  fellows,  in  an  atmosphere  saturated 
with  foul  vapors,  without  the  means  of  securing  sufficient  or  appropriate  food  or  even 
pure  water,  and  without  protection  from  the  extremes  of  heat,  cold,  and  dampness. 
It  is  for  the  more  fortunate,  intelligent,  and  thoughtful  members  of  the  community, 
who  witness  these  arsenals  of  disease  gathering  the  elements  of  avenging  epidemics, 
to  aid  with  their  influence  in  inaugurating  a  thorough  and  systematic  plan  of  sanita- 
tion, and  to  take  the  first  steps  in  a  series  which  shall  finally  comjilete  it. 

Epidemics  need  only  those  unknown  but  sufficient  causes  to  kindle  a  flame  which 
may  include  in  its  devastations  the  most  salubrious  as  well  as  the  most  filthy  district; 
and  the  sordid  man  who  locks  up  his  pocket  and  votes  against  a  tax  to  prevent  or 
correct  such  evils  cannot  guard  his  own  spacious  and  luxurious  abode  against  the 
malady  his  own  avarice  has  helped  to  originate.  ^'•Pallida  mors  wquo  2>ulsaf pede pau- 
perum  tabenias  regumque  turres. 
Respectfully  submitted, 

C.  W.  CHANCELLOR,  M.  D. 


APPENDIX  O. 


EEPOBT  OF  COMMITTEE  OF  THE  NOMENCLATURE  OF  DIS- 
EASES AND  ON  VITAL  STATISTICS. 

Washington,  D.  C,  Octoher  20,  1880. 

Sir:  Tlie  committee  upon  tlie  nomenclature  of  disease,  &c.,  appointed  at  the  con- 
ference caUed  by  the  National  Board  of  Health,  in  Washington,  May  6, 1830,  respectfully 
submit  the  following  report  and  recommendations : 

As  regards  the  nomenclature,  we  have,  in  accordance  with  our  instructions,  carefully 
considered  the  matter,  and  have  communicated  the  results  of  our  deliberations  to  the 
committee  of  the  Royal  CoUege  of  Physicians,  which  is  now  engaged  in  the  revision 
of  this  nomenclature. 

We  append  herewith  (marked  A)  a  copy  of  the  communication  which  we  have  ad- 
dressed to  this  committee,  and  the  matter  will  probably  be  presented  in  more  detail 
by  a  member  of  our  committee,  Dr.  Folsom,  who  will  visit  England  within  a  short 

As* several  States  and  a  number  of  cities  in  this  country  are  just  beginning  to  publish 
reports  of  their  mortality  statistics,  we  deem  it  expedient  to  present  at  once  a  prelim- 
inary report  as  to  the  best  methods  of  tabulating  such  statistics,  and  upon  this  we 
.  would  remark  as  follows :  „      ,        .   ,  . 

I.  The  question  as  to  the  best  forms  of  tables  for  the  publication  of  such  statistics  is 
quite  dilierent  from  the  question  as  to  the  best  forms  to  use  in  their  compilaiion.  Very 
much  compilation  work  must  often  be  done  to  obtain  results  which  can  be  published 
more  briefly  and  economically  in  a  very  different  form,  or  which  may  not  seem  worth 
publication  at  all  after  thev  have  been  obtained. 

II.  The  three  great  objects  to  be  obtained  by  the  publication  of  mortahty  statistics 

:  are,  1,  as  a  warning  of  the  existence  of  an  excessive  amount  of  disease,  especially  of 
I  the  preventable  forms,  with  reference  to  immediate  action  ;  2,  to  educate  the  people 
I  as  to  the  importance  and  interest  of  such  matters,  by  getting  them  to  compare  their 
own  situation  as  to  healthfulness  with  that  of  other  communities,  and  to  see  themselves 
as  they  are  ;  3,  as  material  for  the  studies  of  the  scientific  statistician  and  the  seeker 
into  the  causes  of  diseases.  .  . 

The  lirst  object  can  be  best  attained  by  weekly  reports  for  towns  and  cities,  Avhich 
r  reports  should  be  brief  summaries  of  the  data  of  the  previous  week.    A  postal-card 
■  form  for  such  a  weeklv  statement  is  appended,  which  is  essentially  the  same  as  that 
used  by  the  National  Board  of  Health.    (Appendix  B.)    It  is  advised,  to  secure  uni- 
formity in  time,  that  the  week  be  held  to  end  on  Saturday  at  noon,  and  to  include  all 
deaths  reported  up  to  that  time,  Avithout  reference  to  the  date  of  death. 

This  postal  report  should  be  sent  to  tlie  National  Board  of  Health  for  publication, 
and  the  information  contained  in  it  sliould  also  be  given  to  the  local  press,  with  such 
additions  and  comments  as  the  health  officer  can  conveniently  furnish.  Under  some 
circumstances,  as  during  the  prevalence  of  an  epidemic,  such  reports  would  be  required 

^^The  second  object  above  referred  to  is  to  T)e  promoted  by  the  publication,  side  by 
side,  of  many  such  weekly  reports  as  have  just  been  mentioned,  and  by  similar  com- 
parisons in  annual  reports.  It  is  unnecessary  to  refer  to  the  forms  needed  lor  this 
purT)ose,  as  they  will  be  discussed  under  the  next  head. 

The  third  object  is  the  one  that  presents  the  real  difficulties.  We  will  first  take  the 
case  of  a  city,  or  single  registration  district,  where  the  mortality  tables  are  to  be 
comj^iled  directly  from  the  original  records. 

III.  The  data  to  be  compiled  are  (or  ought  to  be)  date  of  death,  age,  sex,  color, 
birth-place  of  parents,  nativity,  occupation,  social  relation,  locality  of  death  (street, 
ward,  &c.),  and  cause  of  death. 

The  items  "color"  and  "birth-place  of  parents"  are  relied  on  to  show  the  race  or 
'nationality  of  the  decedent.  The  item  "nativity"  refers  to  the  birth-place  of  the 
d(;cedent,  and  is  useful  rather  for  genealogical  and  judicial  purposes  than  for  vital 
statistics.  (With  regard  to  the  item  "race,"  it  is  not  to  be  taken  as  equivalent  to 
"  birth-place"  or  "nativity."  The  birth-place  of  the  parents,  which  should  be  shown 
on  the  certificate,  will  be  usually  taken  to  give  the  "race.")    The  results  of  the  com- 
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pilation  of  these  data  are  to  be  compared  to  the  living  population,  the  birth-rate,  the 
occupied  area,  the  meteorological  and  other  special  conditions  of  the  environment, 
and  with  the  results  obtained  in  the  same  locality  in  previous  years. 

For  statistical  purposes,  the  month  should  be  made  the  unit  of  time,  although  the 
tabulations  we  are  now  discussing  will  be  published  but  once  a  year.  For  educa- 
tional purposes,  and  as  a  matter  of  local  interest,  it  will  be  well  to  publish  monthly 
summaries,  which,  however,  would  differ  little  in  form  from  the  weekly  reports  al- 
ready referred  to. 

IV.  The  first  table  which  a  city  should  give  in  its  annual  mortality  report,  and  which 
should  be  compiled  in  the  same  form,  should  be  one  showing  the  number  of  deaths 
from  each  cause  by  age  or  sex. 

In  all  cities  where  the  number  of  persons  of  different  races  or  nation alties  is  large 
enough  to  make  it  worth  while  this  table  should  show  also  for  each  sex  and  age  the 
races,  as  American  whites,  American  blacks,  English  and  Scotch,  French,  German,  &c. 
We  think  this  should  be  done  for  any  race  or  nationality  which  Ibrms  5  per  cent,  or 
more  of  the  total  population. 

A  form  for  such  table  is  appended,  marked  Table  I.  So  long  as  each  cause  of  death 
appears  separately  the  precise  nosological  arrangement  or  order  of  sequence  is  a  mat- 
ter of  minor  importance,  but  we  advise  following  the  order  of  the  nomenclature  of  the 
Royal  College  of  Physicians  that  the  order  may  be  the  same  in  all  the  tables.  The 
information  contained  in  this  table  is  essential  to  the  vital  statistician.  It  cannot  be 
abbreviated  without  losing  much  of  its  value  ;  it  will  not  do  to  give  deaths  by  ages 
separate  from  those  by  sex.  The  division  of  ages,  indicated  in  this  table,  is  the  least 
which  will  permit  of  inaking  comparison  with  the  statistical  reports  of  other  conn-  ' 
tries.  It  is  desirable,  however,  that  the  deaths  under  one  year  be  still  further  subdi- 
vided, and  that  special  studies  be  made  of  the  deaths  by  days  in  the  first  month  and 
by  months  in  the  first  year.  The  importance  of  distinguishing  the  race  or  nationality 
is  very  great  in  the  United  States  at  the  present  time.  No  other  country  presents  such 
an  opportunity  for  the  study  of  the  effects  of  race  or  nationality  in  disease  and  mor- 
tality ;  nor  will  it  be  possible  in  this  country  to  study  it  many  years,  and  hence  the 
great  importance  of  making  use  of  the  fleeting  opportunity. 

In  those  places  where  the  birth-place  of  parents  is  not  reported  the  only  means  of 
deciding  the  race  or  nationality,  besides  the  color  distinction,  is  the  item  of  nativity, 
which  should  in  such  case  be  used,  although  it  is  of  little  value  as  regards  young  chil-  ' 
dren. 

If  a  city  publishes  this  table  or  set  of  tables  and  nothing  else,  it  will  be  of  the  great- 
est value  for  statistical  and  sanitary  purposes. 

V.  The  second  table  to  be  comjnled  should  show  the  number  of  deaths  from  each 
cause,  and  the  number  of  deaths  at  certain  ages,  by  months,  with  distinction  of  sex. 
In  most  cases,  however,  it  will  not  be  worth  while  to  publish  this  compilation  in  full, 
since  in  regard  to  many  causes  of  death  season  has  little  influence,  and  the  probabili-  ; 
ties  of  any  useful  increase  to  knowledge  from  comparison  of  mortality  statistics  with  , 
monthly  means  of  temperature,  humidity,  barometric  pressure,  and  other  meteorolog-  ^ 
leal  data,  is,  as  regards  most  diseases,  very  slight. 

A  form  for  a  table  of  this  kind,  such  as  we  would  recommend  for  publication,  is  ; 
appended,  marked  Table  II.  p  n  xt 

The  compilation  form  for  table  No.  I  may  be  combined  with  the  form  for  table  No. 
II  in  one  large  compilation-sheet  by  placing  the  list  of  causes  of  disease  in  a  column 
between  columns  for  months  and  those  for  age. 

VI.  The  third  table  which  we  advise  should  show  the  relations  of  causes  of  death 
to  social  relations,  i.  e.,  to  marriage  and  to  occupations.  A  form  for  this  purpose  is 
appended,  marked  Table  III. 

With  this  we  close  our  recommendations  of  forms  for  municipal  mortality  statistics. 
The  forms  recommended  are  not  intended  to  exclude  other  methods  of  tabulation. 
They  give  the  minimum  amount  of  mortality  statistics  which  a  city  should  publish. 
If  it  gives  these  together  with  its  population,  the  health  of  its  people  can  be  compared  with 
that  of  other  localities,  which  is  the  great  object  of  the  statistician  and  the  reason  Avhy 
uniformity  in  the  forms  of  tabulation  is  so  very  desirable.  To  enable  the  statistician 
to  compare  the  health  of  the  same  city  at  difierent  periods  it  will  often  be  necessary 
to  continue  compilations  according  to  forms  already  in  use,  but  this  should  not  pre- 
vent the  use  of  the  forms  which  are  here  reconmiended  and  Avhich  are  intended  to  secure 
the  means  of  comparison  with  other  places.  We  have  said  nothing  about  tabulation 
oy  wards  or  districts,  as  we  shall  have  to  consider  talmlaticm  by  localities  when  speak- 
in*'-  of  forms  for  States,  &c.,  and  we  have  not  alluded  to  or  provided  for  the  presenta- 
tion of  the  results  in  terms  involving  ratios,  either  to  living  popuhition,  to  birth-rate,^ 
or  to  total  d(5ath-rate,  because  Ave  are  stating  the  essential  and  minimum  amount  ot 
work  to  be  done  by  the  local  statistician,  but  we  think  it  highly  desirable  that  such 
computations  of  percentages  and  ratios  should  be  made  and  published  in  the  local  re- 
ports as  a  means  of  educating  not  only  the  people,  but  the  compiler.   ,    .     _    ^,  , 

The  Ibrms  of  tables  for  compiling  and  publishing  the  mortality  statistics  lor  States 
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are  o-overned  by  the  same  principles  as  those  for  cities,  but  another  factor  enters  into 
them  to  a  much  greater  extent,  viz,  locality.  The  unit  of  area  for  this  purpose  in  a 
State  should  be  at  least  the  county  or  its  equivalent  (as  the  parish  in  Louisiana),  and 
in  many  cases  smaller  subdivisions  into  towns,  townships,  &c.,  will  be  desirable. 
Whatever  unit  may  be  taken  the  lii'st  thing  to  be  done  is  to  obtain  for  each  of  them 
Those  compilation  tables  specified  as  a  minimum  for  the  cities;  that  is,  tables  1,  2,  &c. 
Having  done  this,  the  next  step  is  to  calculate  for  each  locality  or  unity  of  area  the 
ratio  of  the  deaths  to  the  estimated  living  population,  and  the  total  number  of  deaths 
f.  r  the  following  classes,  viz,  for  deaths  under  one  year  of  age,  deaths  under  five  years 
of  a^-e,  and  deaths  from  about  twenty  of  the  principal  causes  or  groups  of  causes. 

A^comparison  of  these  results  will  indicate  the  localities  in  which  further  study  and 
special  compilation  will  be  desirable.  The  tabulation  of  the  mortality  statistics  for 
the  whole  State  should  be,  first,  the  same  table  as  No.  1  for  a  city ;  second,  the  same 
as  No.  2  for  a  city;  third,  the  same  as  No.  3  for  a  city ;  fourth,  a  table  showing  com- 
parison of  number  of  births  and  deaths. 

With  regard  to  classification  by  localities  in  a  State,  there  should  be  a  table  giving 
the  total  number  of  deaths  for  each  locality  by  age,  sex,  and  month,  and  a  table  giving 
the  number  of  deaths  from  each  of  the  twenty  principal  causes  or  groups  of  causes  of 
deaths  for  each  locality.  It  will  be  understood  that  what  we  are  here  advising  for  a 
State  is  the  minimum  amount  of  statistical  information  which  it  should  furnish  with 
regard  to  its  mortality,  and  the  same  remarks  apply  to  this  as  to  reports  for  a  city 
above  referred  to. 

The  "report  on  a  uniform  plan  for  registration  reports  of  births,  marriages,  and 
deaths,"  presented  to  the  American  Medical  Association,  in  1859,  by  a  committee  of 
which  Dr.  Sutton  of  Kentucky  was  chairman,  should  also  be  consulted  by  registrars 
of  vital  statistic  ^.  The  forms'of  tables  for  reporting  deaths,  given  in  that  report,  are 
mainly  taken  r  )m  the  Massachusetts  reports  of  1854,  and  do  not  seem  as  desirable  as 
those  recommen  led  in  this  report. 

We  advise  all  those  engaged  in  tabulating  mortality  reports  for  a  city  to  study  the 
forms  of  tables  used  in  the  city  of  Providence  and  in  the  District  of  Columbia.  And 
in  like  manner  those  upon  whom  rest  the  responsibility  for  tabulating  the  mortality 
statistics  of  a  State  should  especially  study  the  forms  of  tables  used  in  the  last  regis- 
tration report  of  Massachusetts,  the  last  registration  report  of  Michigan,  and  the  last 
aimual  report  of  the  registrar-general  of  England,  in  which  will  be  found  additional 
forms  and  many  suggestions  of  value. 

As  a  matter  of  convenience,  we  have  had  prepared  and  append  herewith  outlines 
of  the  principal  forhis  contained  in  these  reports. 

All  of  which  is  respectfully  submitted. 

JOHN  S.  BILLINGS,  M.  D., 

Surqeon,  U.  S.  Army. 
THOMAS  J.  TURNER,  M.  D., 

Medical  Director,  U.  S.  Navy. 
P.  H.  BAILHACHE,  M.  D., 
Surgeon,  U.  S.  Marine  Hospital  Service, 
CHARLES  F.  FOLSOM,  M.  D., 
Secretary  State  Board  of  Health  of  Massachusetts. 
EDWIN  M.  SNOW,  M.  D., 
Superintendent  of  Health  and  City  Registrar,  Providence,  B.  I. 
Dr.  James  L.  Cabell, 

Fresident  National  Board  of  Health. 


APPENDIX  A. 

National  Board  of  Health, 

Washington,  D.  C,  October  18,  1880. 
Sir  :  I  have  the  honor  to  transmit  herewith  a  communication  from  the  committee 
f)ii  nomenclature,  appointed  by  the  National  Board  of  Health,  United  States,  submit- 
ting suggestions  with  regard  to  the  revision  of  the  nomenclature  of  the  college,  and 
respectfully  request  that  it  may  laid  before  the  committee  of  the  college  charged  Avith 
revision.         -  .  . 

Dr.  Charles  F.  Folsom,  a  member  of  this  committee,  will  probably  be  in  London  in 
November  next,  and  it  is  hoped  that  he  will  have  an  opportunity  of  meeting  the  com- 
mittee of  the  college  and  of  making  further  exjilanation. 
Very  respectfully,  your  obedient  servant, 

J.  S.  BILLIJN Ijrib, 
Surgeon  U.  S.  Army,  Chairman. 

Henry  A.  Pitman, 

Registrar  of  the  Royal  College  of  Physicians,  London,  England, 
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Washington,  D.  C,  October  20,  1880. 
The  committee  appointed  at  the  conference  of  registrars  of  vital  statistics,  called 
by  the  National  Board  of  Health  in  Washington  May  6,  1880,  to  suggest  the  principal 
additions  to  and  changes  in  the  nomenclature  of  the  Royal  College  of  Physicians  of 
London  which  seem  most  desirable  at  the  present  time,  and  to  confer  with  the  com- 
mittee of  the  college  in  charge  of  revision  of  said  nomenclature  with  reference  to  the 
obtaining  of  a  uniform  system  for  Great  Britain  and  this  country,  respectfully  submit 
the  following  suggestions: 

I.  The  synonyms  of  the  new  nomenclature  should  be  made  as  complete  as  possible, 
so  that  any  name  of  a  disease  which  might  be  used  by  a  physician  educated  anywhere 
in  Europe  may  be  found  in  the  index.  This  is  especially  desirable  in  this  country, 
where  we  have  physicians  froui  all  parts  of  Europe.  The 'appended  list  of  names  of 
diseases,  which  are  not  found  in  the  index  to  the  nomenclature  of  the  college,  is  sub- 
mitted in  this  connection. 

II.  Malaria,  as  producing  intermittent  and  remittent  fevers  and  other  similar  affec- 
tions, is  an  important  subject  of  nomeuclature  and  nosological  classification  in  a  large 
part  of  this  country,  and  it  is  desirable  that  this  group  should  be  brought  together  5 
and  made  distinct. 

III.  It  is  advised  that  the  conmiittee  consider  in  the  new  nomenclature  whether  a  "^l 
step  might  not  be  taken  towards  establishing  a  distinction  between  what  may  be 
termed  clinical  and  j)athologico-auatomical  nomenclature,  the  first  being  names  of 
symptoms  or  groups  of  symi>tom8,  the  secojid  of  results  of  disease.  Such  a  step 
might  be  the  direction  th.it  certain  terms,  such  as  posterior  spinal  sclerosis,  cancer  of  ■ 
the  pancreas,  &c.,  shall  be  iised  only  to  express  the  result  of  a  post-mortem  examina- 
tion ;  while  certain  other  terms  are  to  be  used  only  in  the  absence  of  such  an  exam- 
ination, as  is  directed  in  the  present  nomenclature  of  the  college  with  regard  to 
encephalitis. 

IV.  It  is  considered  that  the  j[^roups  of  ''General  Diseases  A"  and  "General  Diseases 
B"  are  too  large  for  any  practical  puri)ose.  One  of  the  chief  uses  of  a  chissiiicatiou 
of  diseases  in  such  a  nomeiiclature  is  to  enable  registrars  of  vital  statistics  to  sum- 
marize certain  facts  with  regard  to  causes  of  death.  But  the  classification  which  is 
of  value  to  the  student  of  sanitary  science  is  that  which  is,  as  far  as  possible,  based 
on  etiology. 

From  the  point  of  view  of  the  sanitarian,  to  group  small-pox,  remittent  fever,  and 
typhoid  fever  together,  simply  renders  valueless  the  statistics;  and  the  same  may  be 
said  of  the  j)lacing  together  rlieumatisui,  syjihilis,  cancer,  and  phthisis. 

It  is  believed  that  both  Group  A  ami  Grouj)  B  can  be  so  subdivided  as  to  be  much 
more  convenient  for  registration  and  sunnnarizing  than  they  now  are,  and  for  this 
j)urpose  the  following  scheme  is  submitted  (A) : 

The  only  points  in  which  this  scheme  varies  essentially  from  the  plan  of  the  pres- 
ent nomenclature  is  in  the  introduction  of  the  group  of  "diarrha>al  diseases,"  and  in 
the  placing  with  syphilis  the  other  venereal  diseases.  We  do  not  attempt  to  go  into 
details  with  regard  to  the  rearrangement  of  the  local  diseases,  Avhich  will  require  in 
many  places  additions  and  transpositions  to  make  them  correspond  to  the  present 
state  of  medical  science  and  to  the  nomenclature  in  use  by  specialists. 

We  append,  however,  as  a  suggestion,  and  as  a  part  of  this  report,  papers  which 
have  been  prepared  at  the  request  of  the  committee  by  specialists,  as  follows,  viz : 

1st.  Nomenclature  of  diseases  of  the  eye  and  ear,  by  Dr.  Swan  M.  Burnett,  Wash 
ington,  D.  C. 

2d.  Nomenclature  of  diseases  of  the  nervous  system,  by  Prof.  H.  C.  Wood,  of  Phil- 
adelphia, Pa. 

3d.  Nomenclature  of  diseases  of  the  female  urinary  and  generative  organs,  by  Dr. 
James  R.  Chadwick,  Boston,  Mass. 
All  of  which  is  respectfully  submitted. 

JOHN  S.  BILLINGS, 

Surgeon.  U.  S.  Army. 
THOMAS  J.  TURNER, 

Medical  Director,  U.  S.  Navy. 
P.  H.  BAILHACHE, 
Surgeon,  U.  S.  Marine  Hospital  Service. 
CHARLES  F.  FOLSOM,  M.  D., 
Secretary  State  Board  of  Health  of  Massachusetts. 
EDWIN  M.  SNOW,  M.  D., 
Superintendent  of  Health  and  City  Registrar,  Providence,  B.  I. 
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Proposed  suhclassificatim  or  grouping  of  "  General  Diseases  A  "  and  "  General  Diseases  B» 
I  General  Diseases  A. 


Jroup  1. 


-Cliolera. 
Yellow  fever 
Plague. 


Deaths  from  each  of  these  diseases  will  be  reported  sep- 
arately. 


3rBOUP  2.— Small-pox. 

Scarlet  fever. 
Measles. 
Eotheln. 
Mumps. 

Whooping-cough. 
5R0UP  3.— Diphtheria. 
jROUP  4.— Typhus  fever. 

TyiJhoid  fever. 
Cerebro-spiual  fever. 
Relapsing  fever. 
Group  5. — Malarial  fevers. 

Malarial  cachexia. 
Dengue. 


Group  6. — Diarrhoea,  acute. 

Diarrhoea,  chronic. 

Cholera  morbus. 

Cholera  infantum. 
Group  7.— Erysipelas. 

Pyaemia  or  septicaemia. 

Puerperal  fever. 

Hospital  gangrene. 
Group  8.— Glanders,  or  farcy. 

Charbon,  or  malignant  pustule. 

Contagious  aphthae. 

Milk  sickness. 
Group  9. — Influenza. 


General  Diseases  B. 


Group  1.— Rheumatism— Gout. 
Group  2. — Venereal  diseases— Syphilis. 

Chancroid. 
Gonorrhoea. 
Group  3.— Cancer  and  tumors. 
Group  4.— Tubercular  diseases.  I 

List  of  Names  of  Diseases  not  Given  in  the  Index  of  the  Nomenclature 
OF  THE  Royal  College  of  Physicians. 


Group  5.— Rickets,  cretinism,  scurvy,  pur- 
pura, hoemophilia,  anaemia,  chlorosis. 
Group  6. — Diabetes. 
Group  7.— Leprosy. 
Group  8.— Beri-Beri. 


Abscess  perinephritic. 
Abscess  peri-prostatic. 
Adenoma. 
lAphasia. 
Athetosis. 
Aaosmia. 
Blepharoptosis. 
Blepharospasmus. 
Compression  of  brain. 
Congestion  of  brain. 
Compression  of  cord. 
Congestion  of  kidney. 
Chloasma. 

Chorion,  cystic  disease  of. 

Cellulitis. 

Coccoygodynia. 

Cylindroma.  .  . 

Diabetes  insipidus— polyuria,  polydipsia. 

Dura  mater,  ossification  of. 

Dipsomania. 

Dyspareunia. 

Dysidrosis. 

Diplacusis. 

Empyema. 

Entero-colitis. 

Epulis. 

Ecchymosis. 

Eclampsia  infantum. 

Ebriositas. 

Fibroma. 

Fever  typho-malarial. 
Fragilitas  ossium. 
Giant-celled  sarcoma. 
Glioma. 

Glosso-labial  paralysis— bulbar  paralysis 


Haemoglobinuria. 

H^mophila— haemorrhagic  diathesis. 

Haemorrhagic  remittent  fever. 

Headache— cephalalgia. 

Hydatids,  uterine. 

Hemicohrea. 

Hysterotomy. 

Heat  stroke— thermic   fever,  insolatio, 

ictus  solis. 
Inflammation  of  kidney— nephritis. 
Keloid. 

Lung,  acute  congestion  of. 

Laceration  of  cervix  uteri  (parturition). 

Lymphoma. 

Meningeal  apoplexy. 

Milk  sickness. 

Myxoadenoma. 

Myoma. 

Noma. 

Nostalgia. 

Nausea  marina — sea-sickness. 

Oophorectomy. 

Othaematoma. 

Oxaluria. 

Pachymeningitis. 

Peri-hepatitis. 

Peri-nephritis. 

Peri-prostitis. 

Proctitis. 

Peri-typhilitis. 

Physometra. 

Pleurodynia. 

Pharyngitis,  acute. 

chronic. 

Psammoma. 


542     ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH. 


Rotlieln — rubeola,  germanica. 

Stricture  of  ureter. 

Sarcoma. 

Sclerema. 

Sclerosis. 

Spinal  irritation. 

Stammering— balbuties. 

Thecitis — inflammation  of  the  sheaths  of 

tendons. 
Traumatic  fever. 
Verrugas. 


Xanthelasma. 

Add  to    conditions  not  necessarily  associ- 
ated with  general  or  local  diseases": 
Obesity. 
Stuttering. 
Malingering. 
Starvation — fames. 

Add  to  alcoholism  I 

5  chronic. 

Drunkeness. 


Local  iv juries. —Add  to  the  general  note,  page  191,  the  following:  '^Also  whether 
punctured,  lacerated,  incised,  contused,  poisoned,  or  gun-shot." 
Under  Neumhiia  state  the  locality  or  nerve  aftccted. 

Instead  of  giving  a  list  of  poisonous  substances,  under  the  head  of  poisons,  insert 
the  note :  "In  returning  cases  of  poisoning  the  precise  agent  and  mode  of  administra- 
tion should  be  stated." 

In  diseases  like  diarrhoea,  dysentery,  broncliitis,  etc.,  which  may  occur  in  an  acute 
form,  or  as  a  distinct  disease  in  a  chronic  form,  the  word  "acute"  or  chronic"  should 
be  stated. 


A  NOMENCLATURE  OF    OPTHALMOLOGY   AND    OTOLOGY,  BY    DR.  SWAN   M.  BURNETT, 

WASHINGTON,  D.  C. 

In  making  a  nomenclature  of  opthalmology  and  otology  to  be  used  by  English- 
speaking  people  and  by  non-specialists  as  well  as  specialists,  it  is  often  a  ma*tter  of 
difficulty  to  select  the  proper  term  for  certain  affections. 

For  a  universal  nonenclature  the  Latin  terms  would,  of  course,  be  by  far  the  most 
desirable,  since  this  is  the  universal  language  of  science;  but  to  employ  it  in  this  in- 
stance altogether  would,  we  fear,  defeat  the  object  we  have  in  view.  We  have,  there- 
fore, always  employed,  wherever  practicable,  the  English  words,  only  taking  the  Lain 
or  Greek  where  the  terms  used  are  so  common  and  well  understood'as  to  be  properly 
considered  as  anglicised,  or  where  they  offered  the  advantage  of  decided  brevity  and 
compactness. 

As  far  as  possible  we  have  tried  to  make  the  specific  name  of  the  disease  correspond 
to  the  known  or  supposed  pathology  of  the  affection,  though,  in  deference  to  past 
usages,  we  have  in  some  cases  at  the  same  time  given  tlie  name  furnished  by  other 
characteristics.  Thus:  We  have  given,  in  addition  to  Covjnnctivitis,  purulent,  C  gon- . 
orrheah  to  indicate  its  special  cause,  and  C.  of  the  new  born,  because  this  has  for  years 
been  spoken  of  as  a  specific  form  of  purulent  conjunctivitis.  Of  course  it  has  uot  been 
possible  to  give  every  name  a  disease  has  been  or  is  even  now  known  by,  but  we  think 
that  it  is  possible  to  properly  classify  any  affection  of  the  eye  or  ear  under  some  name 
to  be  found  in  the  following  nomenclature. 

June  18,  1880. 


AFFECTIONS   OF   THE   CHOROID  AND  VIT- 
REOUS HUMOR. 

Choroiditis,  areola. 
Choroiditis,  exudative. 
Choroiditis,  disseminate. 
Choroiditis,  plastic. 
Choroiditis,  purulent. 
Choroiditis,  serous. 
Choroiditis,  spongy  (gelatinous). 
Choroiditis,  syi^hilitic. 
Chorio-retinitis. 
Coloboma  of  the  choroid. 
Detachment  of  the  choroid. 
Formation  of  bone  in  the  choroid. 
Foreign  bodies  in  the  vitreous  humor. 
Hemorrhage  into  the  choroid. 
Hyperijemia  of  the  choroid. 
Inflammation  of  the  vitreous  humor  (hya- 
litis.) 

Opacities  of  the  vitreous. 
Persistent  hyaloid  artery. 


Ruxitiire  of  the  choroid. 
Tubercles  in  the  choroid. 
Tumors  of  the  choroid. 
Scleroti  co-clioroiditis. 
Synchesis  of  the  vitreous  humor. 

AFFECTIONS  OF  THE  CONJUNCTIVA. 

Apoplexy  of  the  conjunctiva  (ecchymosis). 
Burns  of  the  conjunctiva. 
Chemosis. 

Conj unctivitis,  catarrhal. 
Conj unctivitis,  croupous. 
Conjunctivitis,  diphtheritic. 
Conjunctivitis,  follicular. 
Conjunctivitis  of  the  globe. 
Conjunctivitis  of  the  lids. 
Conjunctivitis  of  the  new-born. 
Conjunctivitis,  phlyctenular. 
Conjunctivitis,  purulent. 
Conjunctivitis,  pustular. 
Conjunctivitis,  trachomatous. 
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Emphysema  of  the  eonjimctiva. 
Encauthis. 

Hypenemia  of  the  conjunctiva. 
Lithiasis  of  the  conjunctiva. 
Metallic  stains. 
Parasites  in  the  conjunctiva. 
Pcrikeratitic  hypertrophy  of  the  conjunc- 
tiva. 
Pinguecula. 
Pterygium. 
Trachoma. 

Tumors  of  the  conjunctiva. 
Ulcer  of  the  conjunctiva. 
AVounds  of  the  conjunctiva. 
Xerosis  of  the  conjunctiva. 

AFFECTIONS  OF  THE  CORNEA. 

Al)scess  of  the  cornea. 
Al  rasion  of  the  cornea. 
Fistula  of  the  cornea. 
Foreign  bodies  in  the  cornea. 
Hernia  of  the  cornea. 
H  vdrophthalmus. 
H  ,'j)opyon. 
Keratitis,  diffuse, 
Keratitis,  bullosa. 
K  ratitis,  fascicular. 
KvTatitis,  neuro-i)aralytic. 
Keratitis,  paunous. 

Keratitis,  parenchymatous  (interstitial). 

Keratitis,  phlyctenular. 

K-ratitis,  punctate  (pyramidal). 

Keratitis,  purulent. 

Keratitis,  traumatic. 

Keratitis,  vesicular.  (Herpes.) 

ICerato-couus. 

Kerato-.;'.lol)us. 

Korato-Iritis. 

Kerato-nialacia. 

Lencoma-adherens. 

Leuccma  of  the  cornea. 

Macula  of  the  cornea. 

Onyx. 

Paiinus,  crassus. 
Paunns.  tenuis. 

IJesorption  ulcer  of  the  cornea. 
Selerosis  of  the  cornea. 
S  -rpent  ulcer  of  the  cornea. 
Sloaghiug  of  the  cornea^. 
Staphyloma  of  the  cornea. 
Tumor  of  the  cornea. 
1,'lcer  of  t\u'  cornea. 
Wounds  of  the  cornea. 

GLAUCOMA. 

Glaucoma,  acute, 
(ilaucoma,  absolute, 
(ilaucoma,  chronic, 
(ilaucoma,  fulminans. 
Glaucoma,  hemorrhagic. 
Glaucoma,  imminent, 
(ilaucouia,  inflammatory. 
Glaucoma,  secondary, 
(ilaucoma,  8imi)le. 
(jlancoma,  sympathetic, 
(ilaucomatous  degeneration. 
Essential  phthisis  bulbi. 


AFFECTIONS   OF  THE  IRIS  AND  CILIARl 
BODY. 

Corectopia. 

Cyclitis,  plastic. 

Cyclitis,  purulent. 

Cyclitis,  serous. 

Cyclitis,  sympathetic. 

Exclusion  of  the  pupil. 

Foreign  bodies  in  the  iris. 

Gumma  of  the  iris. 

Hernia  of  the  iris. 

Hypophiema. 

Irido-clioroiditis,  plastic. 

Irido-choroiditis,  purulent. 

Irido-choroiditis,  spongy  (gelatinous). 

Irido-choroiditis,  serous. 

Irido-cyclitis  xjlastic. 

Irido-cylclitis  purulent. 

Irido-cyclitis  serous. 

Irido-cyclitis  sympathetic. 

Iritis,  arthritic. 

Iritis,  gonorrheal. 

Iritis,  plastic. 

Iritis,  purulent. 

Iritis,  rheumatic. 

Iritis,  serous. 

Iritis,  spongy  (gelatinous). 

Iritis,  sympathetic. 

Iritis,  syphilitic. 

Iritis,  traumatic. 

Iritis,  tuberculous. 

Iridiremia. 

Mydriasis. 

Myosis. 

Occlusion  of  the  pupil. 
Reversion  of  the  iris. 
Rudimentary  iris. 
Rupture  of  the  iris. 
Synechia  anterior. 
Synechia  posterior. 
Tremulous  iris. 
Tumors  of  the  iris. 
Wounds  of  the  iris. 

AFFECTIONS  OF  THE  LACHRYMAL  APPARA- 
TUS. 

Atresia  of  the  i)uncta. 
Dacryo-adenitis. 
Dacryo-cystitis,  catarrhal. 
Dacryo-cystitis,  purulent. 
Double-pun  ctum. 
Dacryo-lithiasis. 
Eversion  of  the  puncta. 
Exostosis  of  the  nasal  duct. 
Fistula  of  the  lachrymal  sac. 
Foreign  bodies  in  the  pimctum. 
Polypus  of  the  lachrymal  sac. 
Stil'licidium  lachrymarium  (Epiphora). 
Stricture  of  the  nasal  duct. 

AFFECTIONS  OF  THE  LENS. 

Aphakia, 

Cataract,  accreted. 

Cataract,  anterior  polar  (pyramidal). 
I  Cataract,  axial. 
1  Cataract,  calcareous. 
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Cataract,  capsular. 

Cataract,  complete. 

Cataract,  congenital. 

Cataract,  cortical. 

Cataract,  diabetic. 

Cataract,  fusiform  (spindle-shaped). 

Cataract,  hard. 

Cataract,  hypermature. 

Cataract,  incipient. 

Cataract,  incomplete. 

Cataract,  lamellar  (zonular). 

Cataract,  membranous. 

Cataract,  morgagnian. 

Cataract,  nuclear. 

Cataract,  posterior  polar. 

Cataract,  punctate. 

Cataract,  secondary. 

Cataract,  senile. 

Cataract,  soft. 

Cataract,  spurious. 

Cataract,  traumatic. 

Coloboma  lentis. 

Dislocation  of  the  lens. 

Phaldtis. 

Lenticonns. 

Sublux;ition  of  the  lens. 

AFFECTIONS  OF  THE  LIDS. 

Ablepharon. 
Abscess  of  the  lids. 
Acarus  folliculorum. 
Acne  nioluscum. 
Ankyloblepharon. 
Anthrax  of  the  lids. 
Blepharitis  marginalis. 
Blephuro  adenitis. 
Blepharo  spasm. 
Blepharo  phymisis. 
Chalazion. 

Chromliydrosis  (Blepharal  melasma). 
Coloboma  palpebrarum. 
Distichiiisis. 
Ectropion. 

E lephant iasis  palx>ebrarum . 

Emphysema. 

Entro])i<)n. 

Epicanthus. 

Erythefna  of  the  lids. 

HfBmophthalmus  externus. 

Htematidrosis. 

Herpes  of  the  lids. 

Hordeolum. 

Hyx>era--mia  of  the  lids. 
Hyporidrosis. 
Inliltration  of  the  lids. 
Lagoplithalmus. 
Nictitation. 

Paralysirs  of  the  orbicularis. 

Phthiriasis  ciliarum. 

Ptosis  atonic. 

Ptosis  congenital. 

Ptosis  paralytic. 

Seborrlicca. 

Tarsitis. 

Trichiasis. 

Tumors  of  the  lid. 

Verruccai  of  the  lids. 

Xanthelasma  of  the  lids. 


AFFECTIONS  OF  THE  MUSCLES  OF  THE  EYB, 

Blepharo  spasm. 
Enopthalmus  spastic. 
Insufficiency  of  the  internal  rectus. 
Insufficiency^  of  the  external  rectus. 
Laceration  of  the  ocular  muscles. 
Nystagmus,  atonic. 
Nystagmus,  oscillating. 
Nystagmus,  rotating.  , 
Nystagmus,  tonic. 

Ophthalmoplegia  externa  (paralysis  of  a' 

external  muscles  of  the  eye). 
Ophthalmoplegia  interna  (paralysis  of  a' 

the  internal  muscles  of  the  eye). 
Paralysis  of  the  ciliary  muscles  (cyclopl- 

gia). 

Paralysis  of  the  external  rectus  muscle. 
Paralysis  of  the  inferior  rectus  muscle. 
Paralysis  of  the  internal  rectus  muscle. 
Paralysis  of  the  inferior  oblique  muscle. 
Paralysis  of  the  levator  palpberai. 
Paralysis  of  the  motor  oculi  communis. 
Paralysis  of  the  obicularis. 
Paralysis  of  the  superior  oblique. 
Paralysis  of  the  superior  sectus. 
Spasm  of  the  ciliary  muscle. 
Strabismus,  bilateral. 
Strabismus,  concomitant. 
Strabisuius,  convergent. 
Strabismus,  divergent. 
Strabismus,  downward. 
Strabismus,  monolateral. 
Strabismus,  paralytic. 
Strabismus,  upward. 

AFFECTIONS   OF   THE  ORBIT  AND  GLOB 

Abscess  of  the  orbit. 

Argyria  oculi. 

Caries  of  the  orbit. 

Cellulitis  of  the  orbit. 

Dislocation  of  the  eyeball. 

Effusion  of  blood  in  the  orbit. 

Emi)hysema  of  the  orbit. 

Fracture  of  the  orbital  bones. 

Inflammation  of  the  frontal  sinus. 

Necrosis  of  the  orbital  bones. 

Periostitis  of  the  orbit. 

Panophthalmitis. 

Tenonitis. 

Tumor  of  the  orbit. 

ANOMALIES  OF  REFRACTION,  ACCOMMOD 
TION,  AND  VISION. 

Achromatopsia. 
Amaurosis. 

Amaurosis,  hysterical. 
Amaurosis,  partial,  transient. 
Amaurosis,    without  ophthalmoscopic 

signs. 
Amblyopia,  alcoholic. 
Amblyopia,  congenital. 
Amblyopia,  central. 
Amblyopia,  saturnine. 
Amblyopia,  tobacco. 
Amblyoi)ia,  toxic. 

Amblyopiae,  anopsia  (from  non-use). 
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Amblyopia,  bystericaL 
AuisouLietropia, 
Astlieuopia,  accommodative. 
Asthenopia,  muscular. 
Asthenopia,  retinal. 

Astij^matism,  compound  (myopic  or  hyper- 
metroi)ic). 

Astigmatism,  irregular. 

Astigmatism,  mixed. 

Astigmatism,  regular. 

Astigmatism,  simple  (myopic  or  hyperme- 
tropic). 

Blue-yellow  blindness  {Hering). 
C  hromatopsia. 

Dyschromatopsia  (feeble  color-sense). 

Flittering  scotoma. 

Green  blindness. 

Hemeralopia. 

Hemianopsia,  inferior. 

Hemianopsia,  left. 

Hemianopsia,  right. 

Hemianopsia,  superior. 

Hypermetropia,  axial. 

H\i)ermetropia,  from  deficient  curvature 

of  the  refracting  surfaces. 
Hypermetropia,  acquired. 
Hypermetropia,  latent, 
^lacropsia. 
]M(  tamorphopsia. 
Micropsia. 
Mnscae  volitantes. 
]\Iyopia,  axial. 
]\Iyopia,  acquired. 

Myopia,  frdm  excessive  curvature  of  th.o 

refracting  surfaces. 
Myopia,  false. 
Xyctalopia. 
piiotoxisia. 

Polyopia,  monocular. 

lit  d  blindness.* 

lied-green  blindness  (Hering) 

Scotoma. 

S  n  o  w-blindness. 

A'iolet-blindness. 

AFFECTIONS  OF  THE  RETINA  AND  OPTIC 
NERVE. 

Amaurotic  cat's-eye. 
A  ])oplexy  of  the  retina. 
Atrophy  of  the  optic  nerve. 
Atrophy  of  the  optic  nerve,  progressive. 
( '  1  lorio-retiuitis,  diffuse. 
(;  1 1  ori o-retiuitis,  disseminated. 
(  Iiorio-retinitis,  circumscribed. 
(  oinmotio  retinae. 
(  ystic  degeneration  of  the  retina. 
l)i  tachment  of  the  retina. 
J^ropsy  of  the  optic  nerve-sheath. 
]  >l)ilepsy  of  the  retina. 
J  jiibolism  of  the  central  artery  of  the  re- 
1  iua. 

]>iiil)oli8m  of  a  branch  of  the  central  ar- 
tery of  the  retina. 
I^tliision  under  the  retina. 
JOxcavation  of  the  optic  disk. 
I'oroign  bodies  in  the  retina. 
H  vperiemia  of  the  retina, 
haimia  of  the  retina.  . 
iro-retinitis. 


Neuro-retinitis,  ascending. 

Neuro-retinitis,  descending. 

Neuritis,  syphilitic. 

CEdema  of  the  retina. 

Opaque  optic  nerve  fibers. 

Papillitis  (choked  disk). 

Peripapillary  degeneration  of  the  retina. 

Perineuritis,  optic. 

Perivasculitis,  retinal. 

Retinitis,  albumenuric. 

Retinitis,  central. 

Retinitis,  central  recurring. 

Retinitis,  chronic. 

Retinitis,  circumiDapillary. 

Retinitis,  circumscribed. 

Retinitis,  diabetic. 

Retinitis,  diffuse. 

Retinitis,  hemorrhagic. 

Retinitis,  leuc»mic. 

Retinitis,  nyctalopic. 

Retinitis,  oxaluric. 

Retinitis,  pigmentary. 

Retinitis,  proliferating. 

Retinitis,  pernicious  anemic. 

Retinitis,  sympathetic. 

Retrobulbar  o^^tic  neuritis. 

Torpor  of  the  retina. 

Tumors  of  the  retina. 

AFFECTIONS  OF  THE  SCLEROTIC. 

Anterior  scleral  staphyloma. 
Ex)iscleritis, 

Foreign  bodies  in  the  sclera. 
Posterior  scleral  staphyloma. 
Scleritis. 

Wounds  of  the  sclera. 

AFFECTIONS  OF  THE  EXTERNAL  EAR. 

Congelation  of  the  auricle. 

Eczema  of  the  auricle. 

External  auditory  canal,  atresia  of. 

-External  auditory  canal,  circumscribed  in- 
flanunation  of. 

External  auditory  canal,  condylomata  in. 

External  auditory  canal,  difiuse  inflam- 
mation of. 

External  auditory  canal,  exostosis  of. 

External  auditory  canal,  foreign  bodies  in. 

External  auditory  canal,  hyperostosis  of. 

External  auditory  canal,  polypus  in. 

External  auditory  canal,  pruritus  of. 

External  auditory  canal,  ulceration  of. 

External  auditory  canal,  vegetable  fun- 
gous growths  in. 

Inspissated  cerumen. 

Inflammation  of  the  auricle. 

Malformations  of  the  auricle. 

Perichondritis. 

Tumors  of  the  auricle. 

Wounds  of  the  auricle. 

AFFECTIONS  OF  THE  MIDDLE  EAR  AND 
MEMBRANA  TYMPANI. 

Anchylosis  of  the  ossicles. 
Caries  of  the  temporal  bone. 
Exfoliation  of  the  temporal  bone. 
Fracture  of  the  malleus  handle. 


H.  Ex.  8  35 
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Membrana  tympani,  acute  inflammation 
of. 

Membrana  tympani,  adhesion  of  to  the 

promontory. 
Membrana  tympani,  calcareous  deposits 

in. 

Membrana  tympani,  chronic  inflammation 
of. 

Membrana  tympani,  destruction  of. 
Membrana  tympani,  ecchymosis  of. 
Membrana  tympani,  formation  of  bone  in. 
Membrana  tympani,  injuries  to. 
Membrana  tympani,  perforation  of. 
Membrana  tympani,  rupture  of. 
Mastoid  cells,  catarrhal  inflammation  of 
(primary). 

Mastoid  cells,  catarrhal  inflammation  of 

(secondary). 
Mastoid  cells,  periostitis  of  (primary). 
Mastoid  cells,  periostitis  of  (secondary). 
Mastoid  cells,  suppurative  inflammation 

of  (primary). 
Mastoid  cells,  suppurative  inflammation 

of  (secondary). 
Middle  ear,  acute  catarrhal  inflammation 

of. 

Middle  ear,  acute  suppurative  inflamma- 
tion of. 

Middle  ear,  caries  and  necrosis  of  the  walls 
of. 

Middle  ear,  chronic  catarrhal  inflammation 
of. 

Middle  ear,  chronic  suppurative  inflamma- 
tion of. 
Middle  ear,  exostosis  of. 
Middle  ear,  hemorrhage  into. 
Middle  ear,  hyperostosis  of. 
Middle  ear,  polypus  in. 
Middle  ear,  proliferous  inflammation  of. 
Middle  ear,  tumors  in. 
Myringomycosis. 
Necrosis  of  the  temporal  bone. 
Otalgia. 

AFFECTIONS  OF  THE  INNER  EAR. 

Boiler-maker's  deafness. 
Deafmutism. 

Deafness  to  certain  tones. 
Double  hearing  with  both  ears. 
Inflammation  of  the  labyrinth,  primary. 
Inflammation  of  the  labyrinth,  secondary. 
M^nieres  complex  of  symi^toms. 
Nervous  deafness. 
Restricted  range  of  audition. 
Tinnitus  aurium. 

OPERATIONS  ON  THE  EYE. 

On  the  conjunctiva. 

For  pterygium. 
Removal  of  tumors. 
Removal  of  foreign  bodies. 
Syndectomy  (peritomy). 

On  the  cornea  and  anterior  chamber . 

Ablation  of  staphyloma. 

For  serpent  ulcer  of  the  corneai  {Sdmisch). 

Paracentesis  of  the  cornea. 

Removal  of  foreign  bodies  from  the  cornea. 

Removal  of  tumors  from  the  cornea. 


Removal  of  foreign  bodies  from  the  ante- 
rior chamber. 
Tattooing  of  the  conica.  I 

On  the  globe  and  orbit.  | 

Enucleation  of  the  globe. 
Exenteratio  orbitie. 

Extraction  of  foreign  bodies  from  the  inte- 
rior of  the  eye. 
Neurectomy. 

Optico-ciliary  neurotomy. 
Paracentesis  of  the  walls  of  the  globe. 
Puncture  of  the  optic-nerve  sheath. 
Removal  of  tumors  from  the  orbit. 
Removal  of  tumors  from  the  optic  nerve. 
Sclerotomy. 

On  the  lids. 

For  ankylobepharon. 
Blepharoplasty. 

For  destruction  of  the  hair  follicles. 
For  ectropion. 
For  entropion. 

For  enlargement  of  the  palpebral  openin 
For  evacuation  of  cysts. 
For  excision  of  piece  of  tarsal  cartilage. 
For  ptosis. 

For  removal  of  tumors. 

For  removal  of  hair  bulbs. 

For  removal  of  the  tarsal  cartilage. 

For  the  restoration  of  lid. 

For  symblepharon. 

For  tarsorrhaphy  (diminishing  of  the  pal 

pebral  opening. 
For  trichiasis. 

Transplantation  of  the  cilia. 

On  the  muscles. 

Tenotomy  of  the  muscles  (strabotomy). 
Advancement  of  a  muscle. 
Excision  of  a  piece  of  a  muscle. 

On  the  iris. 

Corelysis  (Streatfield). 
Detachment  of  posterior  synechia  {Pas 

rant). 
Iridectomy, 
Iritomy. 
Irito-ectomy.  ' 
Indodesis. 

Removal  of  foreign  bodies  from  the  iris. 
On  the  lachrymal  apparatus. 

Destruction  of  the  lachrymal  sac. 
Division  of  stricture  of  the  nasal  duct. 
Enlargement  of  the  punctum. 
Opening  of  the  lachrymal  sac. 
Probing  the  nasal  duct. 
Removal  of  the  lachrymal  gland. 
Slitting  up  the  canaliculus. 

On  the  lens. 

For  depression  of  cataract  (couching). 
For  extraction  of  cataract  by  the  flap 
method. 

For  extraction  of  cataract  by  the  Grilfo 
method. 

For  extraction  of  cataract  in  the  capsule 
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For  estraction  of  catara'ct  by  the  linear 
method. 

For  extraction  of  cataract  by  the  Weber 
method. 

For  extraction  of  ca-taract  by  the  sclero- 

eorneal  flap  method. 
For  scoop  extraction. 
For  secondary  cataract. 
For  solution  of  cataract. 
For  removal  of  cataract  by  suction. 

OPERATIONS  OX  THE  EAJl. 

Catheterization  of  the  eustachian  tul)e. 
Dilatation  of  the  eustachian  tube. 
Division  of  the  tensor  tympani. 
Excision  of  the  malleus. 
Insertion  of  artifical  drum-head. 
2^Iyringo-i)lasty. 

Paracentecis  of  membrana  tympani. 

Eemoval  of  granulations  from  external  or 
middle  ear. 

Eemoval  of  foreign  bodies  from  external 
or  middle  ear. 

Eemoval  of  tumors  from  external  or  mid- 
dle ear. 

Eemoval  of  carious  or  necrosed  bone. 
E  moval  of  tumors  from  the  auricle. 
E  moval  of  polypi. 

i ;  ^phining  or  puncturing  the  mastoid  ])ro- 

cess. 
Wilde's  incision. 


rGESTIOXS  FOR  XOMEXCLATURE  OF  DIS- 
ASES  OF  THE  NERVOUS  SYSTEM,  BY  H. 
C.  WOOD,  M.  D.,  PROFESSOR  OF  THERA- 
PEUTICS, UNIVERSITY  OF  PENNSYLVA- 
NIA. 

1.  Encephalitis. 

A.  Cerebritis — inflammation  of  the 
brain. 

B.  Meningitis. 

1.  Inflammation  of  dura  mater. 

2.  Inflammation  of  pia  mater  and 

arachnoid. 

3.  Tubercular  meningitis  (acute 

hydrocephalus). 

4.  Chronic  hydrocephalus. 

2.  Red  softening  of  the  brain  (inflamma- 

tion of  brain). 

3.  Yellow  softening  of  the  brain. 

4.  White  softening  of  the  brain  (atrophic 

softening). 
r>.  Abscess  of  brain. 
<).  Atropy  of  brain. 
7.  Hypertrophy  of  brain. 
Apoplexy. 

a.  Congestive. 

7).  Sanguineous   (cerebral  -  hemor- 
rhage), 
c.  Serous. 
iK  Multiple  cerebral  sclerosis. 

10.  Parasitic  disease. 

11.  Malformations. 

12.  Syphilitic  disease. 
r>.  Cancer. 

]  1.  Tumors — according  to  classification. 


15.  Tubercular  deposit. 

a.  Miliary  or  granular  tubercle. 
I).  Yellow  tubercle. 

16.  Inflammation  of  the  sinuses  of  the  dura 

mater. 

17.  General  paralysis — paresis. 

18.  Sunstroke,  thermic  fever,  insolatio,  ic- 

tus solis. 

19.  Cerebro-spinal  fever. 

20.  Multiple  cerebro-spinal  sclerosis. 

21.  Diseases  of  the  cerebral  arteries. 

a.  Fatty  and  calcareous  degenera- 
tion (atheroma,  ossification ). 
d.  Aneurism,  simple  miliary. 

c.  Impaction  of  coagula. 

d.  1.  Thrombosis — local  coagula. 

2.  Embolism — coagula  couveyed 
from  a  distance. 

Diseases  of  the  spinal  cord  and  its  membranes. 

1.  Inflammation. 

2.  Spinal  meningitis. 

a.  Acute. 
/).  Chronic. 

3.  Spinal  concussion. 

4.  Spinal  hemorrhage. 

a.  Into  the  cord.    Spinal  apox3lexy . 
1).  Into  the  cord  membranes. 

5.  Acute  spinal  congestion. 
G.  Myelitis. 

a.  Acute. 

&.  Chronic  (with  general  or  local 
softening). 

7.  White  softening  of  the  spinal  cord. 

8.  Sclerosis  of  the  spinal  cord. 

a.  Multiple  (desseminated sclerosis). 
h.  General  (sclerosis  of  more  than 
one  region  of  the  cord). 

c.  Posterior  (locomotor  ataxia). 

d.  Lateral  (spasmodic  tabfes). 

e.  Anterior  (tabes  dorsalis). 

9.  Polymyelitis. 

a.  Acute  (infantile  paralysis). 
1).  Chronic   (progressive  muscular 
atrophy  in  some  of  its  forms). 

10.  Acute  ascending  paralysis. 

11.  Paraplegia  (to  be  used  only  when  pa- 

thology and  nature  of  case  is  uncer- 
tain). 

12.  Spinal  tumors  (arranged  in  accordance 

with  general  section). 

13.  Spinal  syphilis. 

14.  Malformations. 

Diseases  of  medulla  oblongata. 

1.  Inflammation. 

a.  Acute. 
&.  Chronic. 

2.  White  softening. 

3.  Apoplexy. 

4.  Tumors. 

5.  Glosso-labial  pharyngeal  paralysis. 

Diseases  of  the  neri^es. 

1.  Inflammation,  neuritis. 

2.  Atrophy. 

a.  Disseminated  neuritis. 
h.  Progressive   muscular  atrophy, 
one  variety. 
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3.  Neuroma. 

4.  Paralysis,  paralysis  agitans. 

5.  Hemiplegia. 

6.  Paraplegia. 

7.  Local  paralysis. 

a.  Facial  paralysis. 
h.  Scrivener's  palsy. 

8.  Dijihtlieritic  paralysis. 

9.  Lead  palsy. 

10.  Paralysis  following  poisoning. 

11.  Paralysis  following  acute  diseases  not 

of  the  nervous  system . 

Functional  diseases  of  the  nervous  system. 

1.  Tetanus. 

2.  Hydrophobia. 

3.  Infantile  convulsions. 

4.  Epilepsy. 

a.  Epileptic  vertigo — Petit  mal. 

5.  Convulsions. 

6.  Spasms  of  muscle. 

7.  Laryngismus  stridulus — spasmodic 

croup.  Spasm  of  the  glottis.  Child- 
crowing. 

8.  Shaking  palsy. 

9.  Mercurial  tremor. 

10.  Chorea.    (St.  Vitus'  dance.) 

a.  Acute. 

b.  Chronic. 


11.  Chorea  major. 

12.  Hysteria. 

13.  Spinal  irritation. 

14.  Catalepsy. 

15.  Syncope. 

16.  Neuralgia. 

a.  Facial — Tic  doloreaux. 
h.  Brow  ague.  Hemicrania. 

c.  Sciatica. 

d.  Pleurodynia. 

e.  Irritable  stump. 

17.  Hyperajsthesia. 

18.  Anaisthesia. 

19.  Delirium  tremens. 

20.  Hypochondiiasis. 

Disorders  of  the  intellect. 

1.  Mania. 

a.  Acute. 
&.  Chronic. 

2.  Melancholia. 

3.  Dementia. 

a.  Acute. 
&.  Chronic. 

4.  Idiocy — congenital. 

5.  Imbecility — congenital. 


SUGGESTIONS  AS  TO  DISEASES  OF  THE  FEMALE  ORGANS  OF  GENERATION  IN  THE 
UNIMPREGNATED  STATE,  NUMBERED  ACCORDING  TO  THE  NOMENCLATURE  OF 
DISEASES  OF  THE  ROYAL  COLLEGE  OF  PHYSICIANS  OF  LONDON,  BY  JAMES  R. 
CHADWICK,  M.  D.,  SECRETARY  AMERICAN  GYNAECOLOGICAL  SOCIETY. 

Diseases  of  the  ovary.    (Page  64.) ' 

No.  631.  I  question  whether  it  be  proper  to  call  abscess  a  distinct  disease  of  the 
ovary  in  distinction  to  inflammation  when  it  nmst  be  regarded  merely  as  a  later  stage 
of  the  same  process  or  disease  (inflammation).  The  same  criticism  applies  equally  to 
Nos.  643,  651,  672. 

Nos.  636,  637.  It  seems  to  me  important  not  to  suggest  different  pathological  pro- 
cesses in  these  two  terms.  I  would  make  them  rather  636,  Simple  cystic  tumor, "  and 
637,  complex  cystic  tumor,  or,  better  still,  have  but  one  term  to  embrace  the  two,  inas- 
much as  the  complex  tumor  is  a  later  (and  accidental)  development  of  the  simple  cyst. 

"a.  With  intracystic  growths"  makes  a  distinction,  which  is  of  no  consequence. 

"No.  642.  Malformations"  hardly  seems  to  include  the  supernumerary  (3d)  ovary, 
recently  described  and  figured  by  Winckel  of  Dresden,  which  should  therefore  be  as- 
signed a  special  group. 

I  have  an  impression  that  pathologists  recognize  a  "cystic-degeneration  of  the  ovary  " 
as  something  different  from  the  "cystic  tumor";  if  this  be  so,  the  group  should  also 
be  recognized,  as  the  condition  is  by  no  means  rare. 

"Sarcoma"  should  be  a  recognized  group,  as  a  number  of  cases  of  this  disease  of  th 
ovary  have  been  j)laced  on  record. 

Diseases  of  the  fallopian  tube. 

No.  643.  ' '  Abscess. "  ' '  Inflammation  "  (suppurative,  if  necessary)  would  better  indi- 
cate the  pathological  process  and  would  be  quite  as  useful  from  a  clinical  stand-point. 
This  should  be  analogous  to  inflammation  of  the  vagina  (vaginitis),  &c. 

No.  "644,  Dropsy,"  and  "647,  Cyst,"  I  understand  as  referring  to  the  same  path 
logical  condition ;  if  so,  one  should  be  stricken  out. 

No.  649.  "Hernia"  may  occui',  but  is  unknown  to  me. 


Diseases  of  the  broad  ligament. 


No.  650.  "Inflammation:" 

a.  Pelvic  ])('i  ii(miiis. 

b.  Pelvic  cellulitis. 
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I  would  omit  the  quaUfving  adjective  (pelvic)  in  tlicso  two  classes  as  bemg  too  com- 
priliensive  in  its  signification.  With  the  adjective  the  headings  a  and  h  arc  not  merely 
-  varieties "  of  ' '  inliamimition  of  the  broad  ligament. "  ^  •  a 

No  651  "  ibscess"  is  a  common  disease,  but  is  merely  one  of  the  results  ot  inflam- 
mation vet  f  can  see  that  there  nuiy  be  some  necessity  and  advantage  m  retaining  th(5 
eronp     This  case  is  not  analogous  to        which  I  legmd  as  very  objectionable. 

No  653  Periuterine  or  pelvic  hematocele. "  The  adjectives  here  are  too  compre- 
hensive. 'The  heading  hajd  better  be  simply  ^'hematocele."  Thoword  ''permteriiie 
is  objectionable,  as  being  a  compound  of  one  Greek  and  one  Latin  word  Why  not 
-nerimetric?"  '^Lvmphangitis"  and  '^^aricose  veins"  should  be  inserted.  The  loi- 
mer  occurs  idiopathic  all  v,  and  likewise  as  a  result  of  septic  absorption.  The  latter  has 
been  recentlv  described  in  the  Boston  Medical  and  SurgicalJournal;  and  quite  recently 
Adelaide  Neilson  is  said  to  have  died  of  the  rupture  of  a  varicose  vein  m  the  broad 
ligament* 

Diseases  of  ihe  uterus,  including  the  cervix. 

No  65a  "  Granular  inflammation. "  Is  not  this  a  variety  of  catarrh, "  the  patbo- 
lo-ical  process  involved  in  both  being  an  inflammation  of  the  mucous  membrane  lin- 
ing the  cavity  of  the  organ  (endometritis  cervicitis)  ?  X  •  r» 

No.  657.  ' '  Abrasion  "  suggests  a  too  rapid  action  of  the  causative-agent.  Erosion 
seems  to  me  a  better  teruL  „     .  rT^•l       t    u  i 

No.  658.  Llcer"  is  a  term  now  pretty  generaUy  given  up.  Theonly  ulcers"  now 
recognized  being  malignant  or  syphilitic.  Tir  i  x-u   

No  6o0  Utero-vesical  fistula"  is  not  comprehensive  enough.  Make  the  heading 
''fistula"  with  varieties;  a,  utero-vesical*,  b,  utero-ureteral ;  c,  utero-rectal ;  d,  utero- 

^^Nof  661  662  "Strictures."  I  would  have  "stricture  of  the  canal"  as  principal 
heading,  with  Varieties :  "a,  stricture  of  the  internal  os " ;  "6,  stricture  of  the  exter- 

^"No.^bSa.  "  Hypertrophy. "    Would  it  not  be  weU  to  recognize  two  varietie^cf,  sub- 
in  volution       hyp^^rplasia  (Thomas)?  .  ,  -,  •       W      .  /  CO 
No.  656.  ^'Atrophy. "    Why  not  make  two  varieties  here:  a,  hyper-mvolution ;  b,  se- 
nile atrophv. 

"Sarcoma"  should  be  recognized  as  a  group.  _ 
"  Ecchinocoeci "  should  also  be  recognized.    I  have  seen  a  case  in  Germany. 
No  669.  "Malformations."    Atresia  is  not  mentioned  on  pp.  124  and  125,  t^ougfl  a 
weU-kno  wn  congenital  condition.    Lists  on  pp.  124  and  125  are  very  imperfect,  as  will 

^""sypMHti^  maW^  (chancre  on  the  vaginal  portion,  &c.)  must  be  indicated. 

Non-specific  warts  may  occur  on  the  vaginal  portion.    I  have  seen  them. 

Diseases  of  the  vagina. 

No.  672.  ''Abscess"  is  unknown  to  me.  Abscesses  discharging  into  the  vagina  and 
suppurative  vaginitis  are  familiar.  . 

Nos  674,  675,  676.  Better  make  the  chief  heading  ^'fistula"  with  varieties:  a,  vagi- 
nal (which,  I  suppose,  refers  to  fistula  running  from  the  vagina  to  the  perineum  and 
other  neighboring  external  parts) ;  6,  vesico-vaginal;  c,  urethro- vaginal;  d,  uretero- 
vaginal:  e,  recto-vaginal.  .    i  - 

No  677  "  Hernia."    Prolapse  seems  to  me  a  more  generally  recognized  term. 

No'  678!  "  Non-malignant  tumors."    Varieties  of  this  should  be :  a,  "  fibroid  tumors 
(of  which  I  have  had  one  case),  and  &,  cysts,  a  well-known  morbid  formation. 

Sarcoma  has,  I  think,  also  been  described  in  the  vagina. 

Vaginismus  is  omitted.  .    ^  /t 

No  679  a.  "Malformations."    "Transverse  septum"  should  be  recognized  (I  have 
lately  had  a  case  at  the  upper  part  of  the  canal),  and  is  not  referred  to  on  pp.  124,  12o. 
Non-specific  warts  sometimes  occur  throughout  the  vagina. 

Diseaftes  of  tlve  vulva. 

No  683  "Abscess.^  This  occurs  in  the  cellular  tissue  or  intognment,  but  especially 
as  a 'result  of  inflammation  of  the  vulvo-vaginal  (Bartholinus)  glaiids.  A  separate 
heading  should  be  made  of  "  Inflammation  of  the  vulvo-vagmal  glands.  Occlusion  ot 
the  ducts  of  these  glan(Ls  often  gives  rise  to  a  cystic  couditioii  of  the  glands,  the  con- 
tents bein^--  occasionally  pus  ;  but  often  (in  chronic  states)  serum.  Some  classification 
of  these  cy.sts  shoidd  be  made,  analogous  to  cyst  or  dropsy  of  the  fallopian  tube. 

Nos.  686,  687.  Are  not  "occlusion"  and  "imperforate  hymen"  identical  conditions, 
hence  confusing  ? 
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(593       '^Condyloma."   This  refers,  I  presume,  to  non-si)ecilic  warts. 
'^Chancroid"  should  be  recognized. 
"  Laceration  "  (see  679)  should  be  recognized. 

Funciional  dismsos  of  the  female  m'gans  of  genoxition^ 

No.  690.     Amenorrhc&a»"  Tho  following  additional  Yaricties  should  ho  included : 

e.  From  liyperiuvolution  of  the  uterus. 

/.  Fi-om  premature  menopause. 

(J.  From  perverted  or  deticient  nerve  power  (as  seen  in  those  women  who^  vvithout 
fbuemia  or  other  indirect  cause,  cease  to  menstruate  and  grow  fat). 

Dyspareunia  (Barnes)  is  needed  to  indicate  painful  coitus  from  various  causes. 

The  "  by stero-neuroses "  are  a  well-recogniz.ed  clasii  of  diseases^  which  should  not 
be  overlooked ;  also  chloasma  uterimum. 

"  Sterility"  should  be  given. 

Masturbation  should  be  given. 

Erotomania  should  be  given. 

Diseases  of  the  urinari;  system. 

Acute  parenchymatous  nephritis^'^  "chronic  Bright's  disease,"'  both  should  be 
given  ;  also^  acute  or  chi-onic  cystitis. 

Disorders  of  the  generative  system. 

No.  697.  "  Rheumatism  of  the  uterus'^  seems  to  me  rather  a  cloak  for  ignorance,  and 
hence  objectionable,  than  a  veritable  disease. 

No.  698.  Hysteralgia"  should,  for  ''partial  uterine  contractions/'  be  given  as  a 
variety  of  this  heading,  or  of  the  next  (699). 

No.  702.  "Displacements of  the^  uterus"  should  have  an  additional  varieties  of  cinte- 
versioE,  or  rather,  anterior  prolapse  of  tho  uterus,  described  in  Germany  as  "pendu- 
lous abdomen."  6-.  Hernia  I  don't  understand  as  distinguished  from  "prolapse." 
"Separation  of  the  pubic  symphysis " needs  insertion,  and  I  believe  it  a  pathological 
condition  arising  during  pregnancy,  although  generally  not  recognized  until  the 
patient  rises  from  childbed. 

AFFECTIONS  CONISTECTED  WITH  PJiEGNANCY. 

Disorders  of  the  nen'^ons  system. 

Should  not  "nausea,  and  vomiting "  be  inserted  under  this  heading  ?  Convulsions  " 
should  have  two  recognized  varieties,  nervous  (hysterical)  and  eclamptic  (ura;mic). 

Disorders  of  the  circulatory  system. 

Serous  exudation  "ascites "is  unknown  to  me  as  accompanying  pregnancy,  unless 
caused  by  cardiac,  hepatic,  or  venal  disease.  Embolism,  thrombosis,  air  in  the  circu- 
latory system,  all  need  mention ;  i>erhaps  also  ai3oplexy. 

Disordei^  of  the  digestive  system. 
"Hernia""  I  have  seen  as  a  complication  of  pregnancy. 

Affectioms  connected  with  parturition. 

No.  708  should  read  "m.echanical  obstacle  to  the  expulsion  ef  the  fartusJ^  To  the 
varieties  should  be  added : 

"From  locked  heads  of  twins,""  "from  ]>essary  in  the  vagina,"  "hour-glass  contrac- 
tions of  the  uteras,"  "retroHexion  of  the  uterus^'^  I  have  had  a  case  at  time  of  labor 
preventing  delivery. 

No.  715.  "  Inversions  of  the  uterus"  should  be  transferred  to  "affections  conscqneut 
on  parturition." 

No.  716.  "  Convulsions"  should  have  as  varieties^  "a,  nervous"  (hysterical),  and  "6, 
eclamptic.^ 
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Affections  consequent  on  parturition. 

No.  132.    "Puerperal  fever"  should  have  varieties  "a,  septicaemia  (pyiemia)," 

peritonitis,"  "  c,  lymphangitis." 
No.  719,  with  its  two  varieties,  is  unnecessary.  .  ^.  u 

Nos  660,  675,  076  should  all  be  included  under  "hstuhe"  as  varieties  "a,  utero-ure- 

thial"       ntero-vesical";  "c,  utero-intestimil";  "d,  utero-re<5tal " ;  "e,  vesico-vagmal  ; 

Death "^nd^putref  might  be  added,  also,  ''retention  of  the 

placenta  or  membranes,"  "fissure  of  the  anus,"  and  '^fistula  m  auo. 

Diseases  of  tlie  female  breast. 

Add  '^eczema  of  the  nipple,"  and  -'^  galactocele." 

Congenital  malforations. 

Of  the  female  organs  of  generation,  pp«  124,  125. 
Ovarv,  add  "supernumerary." 
External  organs,  add  "infantile  type." 

MalformatioHS  of  uterus. 

Uterus  duplex  and  vagina  duplex. 
Uterus  duplex  and  vagina  simplex. 
Uterus  unicornis. 
Uterus  bicornis. 

Uterus  simplex  and  vagina  duplex. 

Uterus  duplex  and  vagina  duplex,  with  atressia  of  one  vagina. 
Infantile  uterus. 

ADDENDA. 

Addison's  disease  has  been  reported  as  a  complication  of  pregnancy. 
After-pains. 
Amaurosis- 
Amnion,  dropsy  of. 
Chlorosis. 
Hystero-epilepsy. 
Heart  disease  in  pregnancy. 
Herpes  in  pregnancy. 
Lochia  offensive. 
Parotiditis  in  pregnancy. 
Uterine  plilebitis. 
Placenta  praevia. 
Pregnancy  conical. 
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APPENDIX  B. 
[Form  of  weekly  report  of  mortality  to  bo  made  oh  postal  card.] 


EEPORT  or  DEATHS  IN 


for  the  week  ending  Saturday  noon, 
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Diphtheria  

Erysipelas . 
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EEMAEKS. 
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APPENDIX  P. 

CONFEREIS'^CE   WITH  ROYAL   COLLEGE  OF  PHYSICIANS 
AND  SURGEONS,  LONDON. 

[State  Board  of  Health,  Lunacy  and  Cliarity,  Office  of  the  Chairman  of  the  Health  Department.] 

Commonwealth  of  Massachusetts,  * 
State  House,  Boston,  Decemher  29,  1880. 
Dear  Sir  :  I  have  the  honor  to  report  that,  as  one  of  the  committee  appointed  bv 
the  National  Board  of  Health  at  the  conference  of  statisticians  in  May,  1880,  I 
conferred  with  the  Royal  College  of  Physicians,  committee  in  London,  and  that  I 
have  had  freqnent  conversations  Avith  Dr.  George  Buchanan,  who  has  actual  charo-e 
of  that  portion  of  the  work  in  which  we  are  most  interested.  ^ 

The  committee  and  Dr.  Buchanan  know  too  little,  practically,  about  malaria  to  ena- 
ble them  to  fully  deal  with  that  matter ;  but  they  consider  very  favorably  the  other 
four  recommendations  of  the  committee  appointed  by  your  Board.  The  English 
committee  has  adjourned  for  the  present  to  allow  sub-committees  time  to  prepare  their 
work.  ^ 
Very  sincerely  and  respectfully,  yours, 

^    ,  ,   ^  CHAKLES  F.  FOLSOM. 

Dr.  J.  L.  Cabell, 

President  of  the  National  Board  of  Health. 


APPENDIX  Q. 
QUARANTINE  ON  THE  SOUTHERN  COAST, 

[Extracts  from  Report  of  Dr.  Hahvey  E.  Bkown,  U.  S.  A.} 


THE  QUESTION  OF  QUARANTINE. 

The  joint  resolution  calls  for  an  opinion  whether  any  system  of  quarantine  is  likely 
to  be  etfectire  in  preventing  invasions  of  yellow  fever."  I  believe  that  this  question 
may  be  unqualifiedly  answered  in  the  affirmative,  and  that  the  war  on  quarantine  has 
been  partly  the  result  of  ignorance  of  the  facts  or  illogical  views  of  the  origin  of  the 
disease,  and  partly  because  the  love  of  gain,  outweighing  the  natural  feelings  of  human- 
ity, has  distorted  the  unavoidable  inconveniences  attendant  on  any  (juarantine  system 
into  a  barbarous  cruelty,  which  has  come  down  to  us  from  the  Middle  Ages,  and  has 
no  part  in  the  enlightened  civilization  of  the  nineteenth  century.  It  is,  I  think,  pos- 
sible to  show  that  the  cruelties  and  barbarities  of  quarantine  need  have  no  existence 
under  a  properly  organized  system  ;  that  its  restrictions  on  commerce  have  been 
greatly  magnified  by  those  who  are  interested  in  the  West  India  traffic ;  and  that  the 
general  trade  of  any  city,  so  far  from  being  injured,  would  be  immensely  benefited  by 
a  quarantine  which  would  be  absolutely  protective,  such  as  it  is  believed  it  would  be 
possible  to  institute. 

A  strong  argument  in  favor  of  a  quarantine  may  be  found  in  the  varying  aspects  of 
public  opinion  at  the  South.  ''A  la  longue,  rien  ne  r6siste  a  I'autorit^  des  faits,  et  le 
simple  fon  sens  du  vulgaire  I'emporte  souvent  sur  les  hesitations  et  les  sophismes  de 
rint6ret  et  du  savoir."  It  is  found  that  during  periods  of  health  the  sentiment  of  the 
Southern  peojde  is  strongly  opposed  to  quarantine;  but  should  there  be  a  danger  of 
the  approach  of  the  disease  it  is  astonishing  what  unanimity  there  is  on  the  subject. 
The  press  makes  fervent  appeals  to  the  Ijoards  of  health  to  increase  the  efficiency  of 
quarantine;  leading  men,  both  in  and  out  of  the  profession,  use  all  their  influence  to 
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urge  its  establishment ;  and  should  the  disease  unfortunately  bteak  out  the  authori- 
ties are  denounced  in  the  severest  manner  for  their  neglect.  The  medical  profession 
may  prove,  to  their  own  satisfaction,  that  the  disease  is  of  local  origin,  hut  the  com- 
munity does  not  believe  it,  and  in  times  of  pestilence  they  see  what  dreadful  losses 
accrue  to  them  from  the  prevalence  of  the  disease,  and  all  are  quarantinists. 

The  objections  raised  against  quarantine  measures  may  be  either  professional,  per- 
sonal, or  commercial,  and  may  be  summed  up  as  follows : 

1.  It  is  urged  that  inasmuch  as  yellow  fever  is  a  disease  of  domestic  origin  in  the 
United  States,  and  due  entirely  to  local  causes,  or  else  to  the  prevalence  of  what  is 
called  an  "  epidemic  atmosphere,"  a  quarantine  can  by  no  possibility  be  of  any  value 
in  warding  off  an  epidemic. 

This  objection  is  best  answered  by  inviting  attention  again  to  the  facts  as  set  forth 
in  the  histories  already  narrated  of  the  epidemics  of  yellow  fever.  These  accounts 
show  that  in  the  majority  of  epidemics  of  which  we  have  any  detailed  history  its 
outbreak  has  been  preceded  by  the  arrival  of  one  or  more  vessels  from  a  port  known 
to.be  infected;  that  the  first  cases  are  generally  either  persons  who  came  to  port  in 
such  vessels  or  who  are  known  to  have  been  on  board  of  them,  and  that  those  next 
taken  sick  have  had  communication  with  the  first ;  or,  if  the  proof  be  not  so  direct 
as  this,  it  is  found  that  the  vicinity  of  the  wharves  and  docks,  and  the  streets  and 
alleys  bordering  the  harbor  are  the  localities  first  infected.  The  earliest  cases  are  in 
sailor  boarding  houses,  or  warehouses  where  foreign  goods  are  stored,  and  these 
cases  are  in  the  persons  of  sailors,  stevedores,  or  workmen  about  such  wharves  or 
warehouses.  The  filthy  condition  of  such  places,  always  insisted  upon  as  sufficient  of 
itself  to  produce  the  disease,  does  not  afibrd  a  satisfactory  explanation  of  its  existence, 
because  such  localities  are  always  the  most  neglected  in  a  city,  and  the  population 
such  as  defy  all  considerations  of  personal  cleanliness  or  local  hygiene.  They  are  in  no 
worse  condition  in  years  of  sickness  than  in  those  of  health,  and  on  the  assumption 
that  overcrowded  tenements  or  accumulations  of  putrefactive  debris  will  produce  an 
epidemic,  it  should  prevail  in  such  localities  every  year,  which  is  not  found  to  be  true. 

Let  it  be  particularly  noted  that  the  conditions  productive  of  fatal  disease  are  in 
all  cases  subject  to  little  or  no  variation,  and,  therefore,  where  the  causes  are  peren- 
nial, there  ought  to  be  no  respite  from  the  ravages  of  deadly  maladies.  The  facts, 
unfortunately  for  the  theories,  are  perverse ;  instead  of  a  confirmation  they  supply  a 
refutation,  to  my  mind  irresistible.— (Pratt  on  Origin  of  Fevers,  Medical  Press  and 
Circular,  March  6,  1872,  page  206.) 

It  has  already  been  remarked  that  the  absence  of  direct  evidence  of  the  foreign  im- 
portation of  the  disease  is  no  proof  that  it  might  not  have  existed  and  been  overlooked 
in  the  difficulty  of  tracing  the  previous  history  of  the  first  victims,  who  are  frequently 
strangers  without  friends  that  are  acquainted  with  their  movements  before  the  attack. 
It  is  in  fact  a  matter  for  surprise  that  we  have  been  able  to  trace  the  disease  to  for- 
eign importation  in  such  a  large  number  of  instances  rather  than  that  the  evidence 
should  be  defective  in  a  few. 

It  is  further  shown  that  when  the  disease  leaves  the  seaboard  it  has  generally  fol- 
lowed the  great  routes  of  travel  or  trade.  Natchez  was  not  visited  by  yellow  fever 
before  steamboats  commenced  their  trips  on  the  Mississippi  River  in  1819.  After  that 
year  the  town  was  ravaged  by  the  disease  whenever  it  prevailed  in  New  Orleans,  and 
never  at  any  other  timel  Vidalia,  La.,  never  suffered  previous  to  1853,  in  which  year, 
for  the  first  time,  steamboats  stopped  there.  Sabine  and  Matagorda,  in  Texas,  having 
only  a  coastwise  commerce,  were  always  exemx^t  until  the  severity  of  the  blockade  at 
Galveston  and  the  possession  of  New  Orleans  by  our  forces  made  them  convenient  re- 
sorts for  blockade-runners.  Houston  and  the  interior  towns  in  Texas  have  only  been 
visited  by  the  disease  subsequent  to  its  appearance  on  the  coast.  Many  similar  instances 
could  be  cited. 

Moreover,  the  direct  facts  in  favor  of  quarantine  are  equally  cogent.  New  York 
established  a  rigid  quarantine  in  1822,  and  although  the  disease  has  been  brought 
almost  yearly  to  the  port  it  has  since  that  time  only  twice  appeared  within  the  quar- 
a,ntine  lines,  viz,  at  Fort  Hamilton  in  1855,  and  Governor's  Island  in  185G  and  1870,  both 
instances  being  plainly  traced  to  an  evasion  of  the  quarantine  law.  Philadelphia  pre- 
sents a  similar  record,  having  been  exempt  from  yellow  fever  f»r  fifty  years,  except  in 
1853,  when  the  bark  Mandarin  was  improperly  allowed  to  pass  the  quarantine. 

In  1798,  when  almost  every  seaport  town  at  the  North  was  visited,  the  authorities 
at  Baltimore  established  a  quarantine  and  forbade  all  intercourse  with  the  infected 
city  of  Philadelphia,  and  alone,  of  all  the  great  commercial  cities  of  the  North,  escaped, 
though  repeatedly  ravaged  by  epidemics  in  previous  years.  From  1840  to  1853  the 
authorities  of  Natchez  quarantined  all  steamers  arriving  from  New  Orleans  during  aii 
epidemic  season,  and  in  those  years  they  had  no  fever.  In  1853,  when  they  relaxed 
their  quarantine,  the  disease  again  made  its  appearance.  In  1862,  when  the  city  of 
Galveston  was  crowded  with  the  sick  and  dyin^,  there  was  not  a  case  among  the 
10,000  troops  in  the  neighboring  forts,  all  communicaticm  between  the  soldiers  and  the 
ihhabitants  of  the  town  being  forbidden  by  military  orders.    In  1867  the  disease  ap- 
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pearcd  at  every  town  in  Texas  along  tlie  railroads  diverging  from  Houston,  excejit 
Columbus,  Washington,  and  Richmond.  These  three  places  established  a  quarantine 
against  Houston  and  Galveston,  and  they  escaped  entirely.  In  1868  and  1809  the  mili- 
tary authorities  exercised  a  supervision  over  the  quarantine  along  the  Texas  coast, 
and  there  was  no  appearance  of  the  disease,  although  it  was  epidemic  at  Vera  Cruz, 
Havana,  and  Key  West,  and  several  vessels  arrived  at  the  various  quarantine  stations 
with  cases  of  fever  on  board. 

These  and  many  other  facts  which  might  be  adduced  go  far  to  show  that  the  favor- 
ite theory  of  an  epidemic  constitution  of  the  atmosphere,"  bidding  defiance  to  all 
restrictive  measures  for  preventing  the  entrance  of  the  disease,  has  no  foundation  in 
fact,  except  as  dependent  on  infection  by  means  of  fomites,  and  an  acceptance  of  the 
hypothesis  of  the  invariable  spread  of  the  disease  as  a  result  of  the  multiplication  of 
its  germinal  principle  (this  principle  being  generally,  if  not  always,  an  importation 
in  ships,  cargoes,  or  personal  property)  wilf  afford  the  strongest  possible  argument  why 
a  properly  constituted  system  of  quarantine  can  be  of  efficacy,  and  that  the  Southern 
towns  can  only  be  rendered  free  from  lisitations  of  yellow  fever  by  such  means.  Yet 
it  is  not  to  be  considered  that  the  value  of  quarantine  depends  on  the  acceptance  of 
any  hypothesis  of  contagion.  The  actual  historical  facts  are  amply  sufficient  to  prove 
the  great  service  it  has  been  in  the  past,  and  to  warrant  further  investigation  into  the 
subject  with  the  view  of  making  it  more  efficient  in  the  future.  It  can,  moreover,  be 
urged  with  propriety  tha*  even  if  it  is  granted  that  some  epidemics  are  not  to  be  ex- 
plained except  by  assuming  the  domestic  origin  of  the  disease,  yet  even  then  the  facts 
j)rove  that  a  laxge  number  of  others  are  certainly  due  to  importation,  and,  therefore, 
by  preventing  such  importation  we  can  materially  reduce  the  number  of  epidemics, 
even  if  we  fail  in  entirely  keeping  off  the  disease,  which  is  certainly  a  consumma- 
tion devoutly  to  be  wished." 

2.  Another  objection  is,  ''All  epidemic  diseases  are  present  in  the  country,  and  dis- 
order the  health  of  a  people  belbre  they  are  manifested  in  their  peculiar  and  recog-. 
nized  forms." 

This  may  be  true  of  influenza,  and  possibly  of  some  of  the  exanthematious  diseases, 
but  it  is  certainly  not  the  general  rule  as  regards  yellow  fever.  Malarial  fevers  have 
often  been  very  common  in  the  spring  and  early  summer,  preceding  an  epidemic  of 
yellow  fever  (as  was  the  case  at  Rio  Janeiro  in  1849) ;  but  this  coincidence  can  always 
be  accounted  for  by  local  or  meteorological  causes,  and  only  those  who  regard  the  lat- 
ter as  a  paludal  disease,  or  a  more  aggravated  form  of  bilious  remittent,  would  trace 
any  connection  between  the  two.  Any  one  who  regards  yellow  fever  as  due  to  a  spe- 
cific poison  must  reject  the  idea  of  such  an  influence  of  that  poison  on  the  general 
health  as  could  exhibit  itself  in  an  increase  of  other  diseases  not  allied  to  it  in  patho- 
logical or  etiological  phenomena. 

Typhoid  fever  Avas  prevalent  at  Key  West  in  1862  before  the  api>earance  of  the 
vomito;  but  it  may  be  presumed  this  was  owing  to  the  presence  of  an  unusually  large 
number  of  troops,  and  the  great  increase  in  the  civil  poiiulation  of  the  town,  from 
causes  resulting  from  the  war.  The  yellow  fever  being  positively  traced  to  importa- 
tion T)y  the  bark  Adventure  in  the  latter  part  of  June,"  it  is  simply  absurd  to  suppose 
any  connection  between  the  prevalence  of  the  two  diseases. 

3.  That  the  experience  of  the  past  proves  quarantines  to  be  worthless  as  safeguards 
against  yellow  fever. 

The  instances  already  cited  of  its  value  at  New  York,  Baltimore,  Philadelphia,  on 
the  coast  of  Texas,  and  elsewhere,  are  a  suflicient  refutation  of  this  assertion ;  but  as 
the  opponents  of  quarantine  point  to  particular  instances  in  which  it  has  proved  in- 
effective, it  will  be  proper  to  examine  some  of  these  cases,  and  ascertain  with  what 
justice  the  charge  has  l)een  brought.  One  of  these  instances  may  be  found  in  the  fact 
that  the  legislature  of  Lousiana  established  a  quarantine  in  1821,  which  was  con- 
tinued until  1825,  during  which  time  the  city  of  New  Orleans  suffered  from  two  severe 
epidemics,  viz,  in  1822  and  1824.  What  are  the  facts  as  regards  these  years?  The 
board  of  health  established  a  quarantine  on  the  river  below^New  Orleans,  but  none 
on  Lake  Pontchartrain,  and  in  consequence,  in  August,  1822,  two  sloops  (crowded 
with  persons  fleeing  from  the  fever  which  raged  at  Pensacola)  passed  through  the  lake," 
and  entering  the  Bayou  Saint  John,  Avithout  any  inspection,  landed  their  passengers 
at  the  basin  of  the  canal  Carondelet,  in  the  center  of  the  city.  A  family  by  the 
name  of  Lynch  that  arrived  on  one  of  these  sloops  were  the  first  victims  and  from 
their  residence  on  Bienville  street  the  fever  extended  throughout  the  city.  More- 
over, the  health  officer.  Dr.  Forsythe,  reported  the  quarantine  law  so  defective  that 
there  was  no  restriction  placed  on  intercourse  between  persons  from  New  Orleans  and 
those  detained  on  infected  ships  at  quarantine,  and  that  vessels  were  permitted  to 
leave  the  station  and  i)roceed  to  the  city  without  any  proper  fumigation.  Such  are 
the  facts  of  the  epidemic  of  1822,  and  it  would  be  difficult  to  select  an  instance  which 
more  directly  proves  the  value  of  a  proper  quarantine,  instead  of  militating  against 
it ;  for  can  any  one  suppose  that  if  the  board  of  health  had  used  efficient  measures  in 
guarding  all  the  avenues  of  approach  to  the  city  there  would  have  been  any  importa- 
tion of  the  disease  from  Pensacola  ? 
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As  regards  1824,  tliere  is  equally  positive  proof  of  the  utter  inefficiency  of  the  health 
authorities.  The  disease  was  introduced  by  a  steam-tug,  which  had  towed  the  infected 
schooner  Emigrant  to  the  quarantine  station.  There  had  heen  free  communication 
between  the  tow-boat  and  the  schooner  on  the  passage  up  the  river.  Sick  men  on 
board  the  latter  were  visited  by  hands  employed  on  the  former ;  yet  the  schooner  alone 
was  detained  in  quarantine,  and  the  tug  proceeded  to  the  city,  sending,  in  a  few  days, 
several  cases  from  among  her  hands  to  the  Charity  Hospital  with  yellow  fever. 

Commenting  on  these  facts,  Carpenter  remarks:  ''In  1821,  a  mockery  in  the  shape 
of  a  quarantine  was  established,  which  in  consequence  of  its  total  inefficiency  hadno  effect 
in  preventing  the  introduction  of  the  disease.  It  had,  moreover,  a  most  pernicious 
effect  in  prepidicing  many  well-intentioned  persons  against  the  establishment  of  such 
an  institution  by  leading  them  to  regard  it  as  a  useless  restriction  upon  trade.  The 
fact  is  well  known  ,  that  the  inadequacy  of  that  institution  was  solely  attributable  to 
the  imperfection  of  the  law,  and  not  to  the  fallacy  of  the  princi^plc  upon  ivhich  quarantine 
is  based.    (Op.  cit.,  p.  47.)  •  x  ;i  ^ 

Of  the  quarantine  in  1867,  at  New  Orleans  (which  has  been  repeatedly  pointed  to 
as  an  illustration  of  the  worthlessness  of  such  institutions),  Dr.  Francis  Barnes  re- 
ports :  „ 

''The  Florence  Peters  history  illustrates  the  viciousness  of  the  system  of  quaran- 
tine in  operation  here,  which  does  not  deserve  the  name,  being  a  sham,  a  delusion,  a  make- 
believe,  in  place  of  one  which  would  be  efiftcacious  if  properfy  carried  out.    *    *  * 
The  quarantine  here  is  notoriously  a  failure  in  sending  any  protection  to  the  city, 
while  that  of  New  York  is  a  success."    (Circular  No.  1,  Surgeon-General's  Office,  1858, 

^  Assistant  Surgeon  Samuel  Adams,  writing  of  the  epidemic  at  Galveston,  Tex.,  iu 
the  same  year,  says : 

The  entrance  of  the  disease  was  entirely  the  result  of  gross  negligence  on  the 
part  of  the  city  authorities  in  failing  to  take  any  measures  to  establish  a  quarantine 
for  the  protection  of  the  citv."    (Ibid.,  p.  83.) 

A  further  point  in  regard  to  this  same  epidemic  may  be  mentioned.  Of  the  towns 
situated  in  Matagorda  Bay,  Texas,  only  one  (Matagorda)  established  a  quarantine  m 
1867.    This  place  escaped  entirely,  while  Indianola,  Lavacca,  &c.,  suffered  severely. 

The  prevalence  of  the  fever  in 'the  vicinity  of  the  South  street  wharf  in  Philadel- 
phia, in  1853,  affords  testimony  of  the  same  character ;  being  unquestionably  due,  not 
to  the  worthlessness  of  the  principles  upon  which  quarantines  are  established,  but  to 
the  neglect  of  the  authorities  at  the  lazaretto  in  permitting  the  bark  Mandarin  to 
come  to  her  dock  without  proper  detention  and  fumigation.  And  it  may  be  remarked 
that  this  will  be  found  true  of  every  instance  where  quarantines  have  been  denounced 
as  incompetent  to  keep  out  yellow  fever ;  the  fault  has  always  been  either  in  a  defec- 
tive law  or  in  a  maladministration  of  its  provisions;  and  it  may  bo  positively  asserted 
that  in  our  own  country,  at  least,  every  absolute  quarantine  conducted  with  rigid 
impartiality  has  proved  successful. 

The  first  quarantine  convention  held  at  Philadelphia  in  1»57,  composed  of  some 
of  the  ablest  hygienists  in  the  United  States,  came  to  the  following  conclusion,  after 
mature  deliberation :  ^  4.-U 

"  Efficient  sanitary  measures,  including  quarantine,  will  in  most  cases  prevent  the 
introduction  of  these  (importable)  diseases.  *  *  *  The  present  quarantine  regu- 
lations in  operation  in  most  of  our  States  are  inefficient  and  often  prejudicial  to  the 
interests  of  the  communitv."    (Proceedings,  p.  40.) 

4.  "That  quarantine,  instead  of  guarding  against  and  preventing  disease,  fosters 
and  concentrates  it,  and  places  it  under  conditions  the  most  favorable  that  can  be  de- 
vised for  its  general  extension." 

This  o])jection,  made  by  the  general  board  of  health  of  Great  Britain  (Report  on 
Quarantine,  1849,  p.  61),  can  oiilv,  like  the  last,  apply  to  a  defective  administration 
of  a  lazaretto.  It  is  hardly  to  bo  conceived  how  it  could  be  true,  were  ordinary  com- 
mon sense  exercised  in  the' management  of  either  infected  vessels  or  persons.  Yet,  if 
the  account  given  by  the  board  o"f  the  quarantine  arrangements  at  Hull,  England,  be 
a  fair  sample  of  those  in  general  operation  in  the  United  Kingdom,  it  is  not  to  be  won- 
dered at  that  they  arrived  at  the  opinion  thev  express.  They  state  that  this  quaran- 
tine was  in  Whitebooth  Roads,  8  miles  from  Hull,  a  locality  so  stormy  as  only 
to  be  accessible  by  steamers ;  that  sick  and  Avell  persons  were  confined  together  on 
board  of  the  detained  vessels;  and  that  the  quarantine  hulk  at  the  roads  had  no  med- 
ical officer  attached  to  her.  Further,  Mr.  Robert  Hardey,  medical  superintendent  of 
quarantine  at  Hull,  states  that  he  considered  it  doubtful  whether  he  had  any  authority 
to  visit  sick  persons  detained  in  quarantine;  and,  although  he  had  been  in  his  official 
position  for  seven  years,  he  has  "no  recollection  of  receiving  either  printed  or  written 
instructions  from  tiie  authorities  of  the  customs  appertaining  to  the  duties  of  his  office, 
and  does  not  consider  that  at  present  his  duties  are  defined  with  sufficient  clearness. 

At  another  station,  at  Stangato  Creek,  the  surgeon  reported  "that  his  orders  were 
positive  and  strict  not  to  go  oil  board  any  vessel  in  which  there  was  a  case  of  cholera ; 
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tliat  lie  could  not,  tlierefore,  on  any  consideration,  go  on  board  such  vessel."  (Re- 
port, pp.  130-138.)  .       ,  .        ,  .  -,  ^1  •     T.  n 

It  is  no  wonder  the  poor  unfortunates,  subjected  to  such  inhumanity  as  this,  should 
denounce  quarantine  as  a  relic  of  barbarism,  worthy  of  the  Middle  Ages ;  but  that  a 
board  of  men.could  only  see  in  such  a  state  of  affairs  an  argument  against  the  prin- 
ciples upon  which  quarantines  are  founded  is  creditable  neither  to  their  honesty  nor 
iutellioence.  There  is  no  reason  whatever  why  a  rationally  conducted  quarantine 
station  should  ''foster  or  concentrate  disease."  Let  all  persons  be  removed  from  an 
infected  ship  :  the  sick  to  a  commodious  hospital,  the  well  to  a  separate  building,  only 
TO  be  detained  so  long  as  may  be  requisite  for  their  proper  fumigation  and  disinfec- 
tion •  let  all  the  inhabitants  and  oflicials  at  a  quarantine  station  be  acclimated  per- 
sons '  and  there  need  be  no  cause  to  fear  the  extension  of  the  disease.  The  records  of 
all  the  well-manao-ed  quarantine  hospitals  in  the  United  States  contain  ample  proof 
of  the  truth  of  thil  statement.  But  if  even  for  the  sake  of  argument  we  assume  the 
possibilitv  of  the  occurrence,  vet  I  hold  that  it  would  be  no  valid  objection  to  the  in- 
stitution of  quarantine.  If  it'comes  to  a  choice  between  the  infection  of  a  lazaretto, 
containing  at  most  but  a  hundred  or  two  persons,  or  the  spreading  of  contagious  disease 
broadcast  through  a  large  town,  few  will  be  found  to  question  which  is  the  preferable 
of  two  evils.  .  _  J.  •  ^-u 

On  a  par  with  the  foregoing,  and  of  as  little  importance  as  a  valid  argument,  is  the 
complaint  of  the  inconveniences  to  which  passengers  are  subjected  by  detention  at 
quarantine.  No  doubt  it  is  extremely  unpleasant  after  a  long  voyage,  and  when  almost 
in  sit^ht  of  home,  to  be  refused  admission  to  pratique ;  but,  in  the  first  place,  were  a 
uniform  system  of  quarantine  in  operation  throughout  the  United  States,  the  certainty 
of  such  delay  would  be  well  understood,  and  persons  would  refrain  from  coming  from 
infected  ports  during  the  fever  season  except  in  cases  of  necessity ;  and,  in  the  second 
place,  it  is  unreasonable  that  a  large  city  should  jeopardize  the  lives  of  thousands  of 
its  inhabitants  to  avoid  inconveniencing  the  few  passengers  who  may  arrive  from  for- 
eign ports.  Moreover,  leading  quarantinists  now  are  of  opinion  that  it  is  unneces- 
suT-y  to  the  efiticieucy  of  a  quarantine  that  healthy  persons  should  be  detained  any 
louo-er  than  may  be  necessary  to  render  it  certain  that  they  have  not  within  them  the 
seeds  of  disease,"  and  to  destroy  all  germs  of  contagion  which  might  have  infected  their 
clothino-  or  baggage.  The  jJoint  (Vappui  of  the  quarantine  of  the  future  is  to  be  the 
disinfection  of  the  ship  and  her  cargo,  and  the  care  of  the  sick,  and  the  well  will  be 
subjected  to  detention  only  so  long  as  to  insure  their  safety  and  avoid  the  possibility 
of  their  infecting  the  place  of  their  destination. 

5.  It  is  further  alleged  that  the  difficulty  of  obtaining  accurate  information  as  to  the 
health  of  the  ports  of  departure  is  an  insuperable  obstacle  in  the  way  of  an  efficient 
quarantine. 

This  may  be  granted  under  the  present  system,  controlled  entirely  by  State  or  mu- 
nicipal authority ;  but  it  would  not  be  true  of  a  quarantine  managed  by  the  General 
Government,  which  could  instruct  its  foreign  consuls  in  all  ports  where  yellow  fever 
prevails  endemically  to  forward  frequent  reports  of  the  condition  of  the  places  where 
they  are  resident,  the  lines  of  telegraph  now  are  so  widely  extended  that  there  would 
Ije  few  towns  of  any  consequence  from  which  a  daily  report  could  not  be  received. 
Some  ports,  as  Havana  and  Vera  Cruz,  may  be  assumed  to  be  always  infected ;  while 
others  may  always  be  considered  as  healthy,  unless  positive  evidence  to  the  contrary 
is  received.  Every  health  officer  should  be  required  to  obtain  all  the  information 
possible  as  to  the  ports  from  which  vessels  are  likely  to  arrive,  and,  aided  by  the  re- 
ports obtained  from  consuls,  there  is  no  reason  why  the  most  exact  knowledge  should 
not  be  had  relative  to  the  health  of  the  whole  yellow-fever  zone. 

6.  The  last  and  most  important  objection  to  be  noticed  is  that  quarantine  places 
unnecessary  restrictions  on  commercial  enterprises  by  interference  with  the  transit  of 
goods  by  the  detention  of  ships,  by  the  losses  of  perishable  articles,  such  as  fruits,  and 
by  the  additional  expense  attendant  on  increased  freightage  and  insurance  charges 
from  delay. 

These  charges  seem  very  plausible,  and  require  to  be  examined  with  some  care  to 
expose  their  fallacy.  It  'is  not  to  be  denied  that  under  the  present  uneqiial  system 
much  inconvenience  results  to  those  engaged  in  foreign  trade;  but  it  is  believed  that 
many  of  the  present  restrictions  can  be'so  modified,  by  a  wise  law,  as  to  meet  the  ac- 
cej)tance  even  of  those  engaged  in  the  West  India  traffic.  In  a  subsequent  portion  of 
this  report  occasion  will  be  taken  to  notice  the  abuses  and  defects  of  the  present  want 
of  system  in  the  southern  quarantines,  and  to  suggest  proper  remedies ;  at  present  I 
desire  merely  to  show  that  the  charge  above  mentioned  cannot  be  fairly  sustained  as 
a  reason  why  quarantines  should  be  abandoned  altogether.  The  mistake  in  this  case 
grows  out  of  the  assumption  that  the  only  persons  whose  interests  are  to  be  consid- 
ered arc  those  who  are,  directly  or  indirectly,  engaged  in  commerce  with  West  Indian 
or  Mexican  ports.  But  this  is  not  a  fair  view  of  the  question.  ' '  Commerce,"  remarks 
the  distinguished  chairman  of  the  New  Orleans  Chamber  of  Commerce,  ''is  as  much 
the  life  of  the  city  merchant  as  of  the  ship-owner."    The  only  vessels  that  need  be  sub- 
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jected  to  delay  at  quarantine  are  those  coming  from  West  Indian  or  Mexican  ports, 
and  not  even  all  those,  but  only  such  as  arrive  from  places  where  yellow  fever  is  act- 
ually prevailing.  The  business  done  by  these  vessels  constitutes  but  a  very  small 
portion  of  the  trade  of  any  of  the  southern  towns.  Let  there  be  an  epidemic  in  New 
Orleans,  Charleston,  or  Galveston,  and  all  their  immense  traffic  with  the  interior  is 
immediately  cut  off  or  greatly  diminished.  Country  merchants  will  not  visit  the  cities 
to  buy  goods  during  the  progress  of  an  epidemic,  not  only  on  account  of  the  personal 
danger  to  themselves,  but  also  because  the  goods  they  buy  may  be  infected,  and  thus 
the  disease  be  introduced  into  the  country  towns.  This  actually  happened  at  Wash- 
ington, La.,  in  1826,  at  Opelousas  in  1828,'  and  at  Galveston  in  1858. 

Moreover,  New  York  and  all  other  places  at  the  North  enforce  quarantine  against 
the  southern  sea-ports  as  soon  as  yellow  fever  appears  at  any  of  them  ;  and  thus  the 
presence  of  the  disease  in  the  latter  operates  as  a  restriction  on  the  great  trade  be- 
tween the  two  sections  of  the  country ;  a  matter  of  far  greater  importance  to  the  South 
than  the  temporary  interruption  to  her  West  India  commerce,  which  would  be  caused 
by  an  absolute  quarantine,  conducted  on  rational  principles.  Even  if  such  a  system 
had  the  effect  of  entirely  extinguishing  the  West  India  commerce,  it  would  still  be  a 
pecuniary  gain  to  the  South  in  the  increased  trade  which  would  come  to  her  ports 
from  other  directions  as  a  result  of  the  feeling  of  security  accruing  from  the  certainty 
that  these  places  would  be  kept  healthy. 

''Should  the  restrictions  on  the  commerce  with  the  West  Indies  by  quarantine 
amount  to  a  suspension  of  the  whole  trade  for  six  months  each  year,  the  evils  to  the 
city  will  be  less  than  it  now  suffers  from  the  annual  apprehension  of  the  fever,  and 
the  pecuniary  loss  of  a  hundred  years  by  the  quarantine  establishment  cannot  equal 
the  ruin  and  desolation  of  a  single  season  of  pestilence.  *  *  *  Is  the 
health  of  the  city  to  be  placed  in  competition  with  a  few  cargoes  of  sugar  and  molasses, 
introduced  without  care  or  caution,  so  as  to  afford  a  luxury  to  our  i)eople  at  the  least 
possible  expense  of  money  and  at  the  greatest  cost  of  human  life  f  (Hume,  Report  to 
city  council  of  Charleston,  Charleston  Medical  Journal,  vol.  9,  pp.  150, 151.) 

The  editor  of  this  journal  further  remarks : 

''We  would  recommend  a  more  stringent  quarantine  system,  which  would  exclude 
all  vessels  from  infected  ports  from  our  harbor.  The  petty  traffic  during  the  summer 
with  the  tropical  ports  usually  infected  with  yellow  fever,  should  not  be  allowed  to 
continue,  as  millions  of  dollars  are  lost  to  the  city  when  fever  is  introduced,  and 
hundreds  of  lives  are  wantonly  sacrificed.  We  trust  that  in  future  the  city  authorities 
will  look  to  the  interest  of  the  many,  and  enforce  the  quarantine  law  now  in  existence, 
or  enact  others  which  may  prove  efficient."    (Ibid  ,  vol.  11,  p.  850.) 

"It  is  admitted  that  much  inconvenience  would  result  to  the  mercantile  community 
from  the  strict  enforcement  of  the  aforesaid  measure  (of  quarantine),  but  it  is  believed 
that  the  loss  of  property  in  the  aggregate  would  be  much  greater  if  our  citizens  shall 
be  compelled  annually  to  flee  from  the  pestilence  than  would  result  from  a  system  of 
strict  quarantine  duly  observed  and  rigidly  enforced."  (Dr.  A.  F,  Vach6,  Letters 
to  committee  of  house  of  assembly  of  New  York,  November  5,  1845.) 

Vexatious  and  inconvenient  as  quarantines  may  be,  yet  even  under  the  worst  cir- 
cumstances their  restraints  fall  upon  a  very  small  portion  of  any  community,  and 
those  the  ones  best  able  to  bear  them.  An  epidemic  of  yellow  fever  affects  all  classes 
and  conditions.  It  brings  desolation  into  every  household,  paralyzes  trade,  stops  im- 
migration, and  causes  an  enormous  waste  of  money  and  the  material  resources  which 
go  to  make  up  the  i)rosperity  of  any  city.  Especially  in  its  i)re8ent  condition  the 
South  needs  men,  yet  those  who  would  add  to  its  material  prosj)erity  will  not  go 
where  they  cannot  have  a  permanent  residence  for  themselves  and  their  families  but 
are  obliged  to  leave  every  summer  to  escape  the  pestilence.  It  may  safely  be  asserted 
that  the  southern  cities  would  soon  double  their  population  were  it  not  for  the  dread 
which  universally  exists  of  these  epidemics  of  yellow  fever.  Replace  this  feeling  by 
one  of  security,  such  as  will  be  given  by  a  well-regulated  quarantine,  and  the  un- 
equal ed  advantages  which  the  southern  sea-port  towns  offer  for  commercial  enter- 
prises of  every  kind  will  attract  the  capital  and  labor  which  more  than  anything  else 
they  require.  The  public  mind  is  not  disposed  to  theorize  on  such  questions.  "It 
demands  protection  against  the  importation  of  infectious  disease,  and  will  not  sanc- 
tion the  abolition  of  quarantine  inspections."  The  moral  effect  of  an  efficient  quar- 
antine on  the  community  at  large  outweighs  in  its  importance  all  the  inconveniences 
resulting  from  the  restrictions  placed  on  a  portion  of  the  southern  trade ;  and  when 
to  this  is  added,  as  it  justly  may  be,  its  absolute  protective  influence,  the  objections 
made  to  its  continuance  will  not  for  a  moment  stand  the  ordeal  of  investigation.  The 
whole  argument  may  be  summed  up  in  the  following  words  of  wisdom  from  the  pen 
of  Prof.  John  T.  Metcalfe:  "To  abandon  quarantine  is  to  put  a  price  on  human  life 
and  barter  it  for  trade."    (Essays  of  the  United  States  Sanitary  Commission,  p.  272.) 

The  last  inquiry  made  by  the  joint  resolution  is,  "What  system  will  least  interfere 
with  the  interests  of  commerce  of  said  ports  ?  " 

Having  already  given  my  opinion  that  quarantine  can  be  made  an  effective  protec- 
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Tion  against  the  invasions  of  yellow  fever,  and  that  under  a  wise  administration  of  its 
inorision  it  need  not  interfere  to  any  great  extent  with  the  commercial  prosperity  of 
the  southern  ports,  and  having  shown  in  the  preceding  pages  that  the  quarantines 
uuder  the  present  State  and  municipal  regulations  are  not  to  he  depended  upon  to 
accomplish  the  desired  end,  it  follows  that  some  other  system  must  be  looked  to  to  secure 
iimuunity  from  epidemics. 

On  this  point  the  opinions  of  those  with  whom  I  had  an  opportunity  of  conversing 
was  nearly  unanimous  that  only  under  the  direction  and  control  of  the  general  gov- 
ernment can  any  reasonable  degree  of  protection  be  afforded,  conjoined  with  such  com- 
petency of  administration  as  will  afford  the  largest  liberty  to  the  interests  of  trade 
consistent  with  public  safety. 

The  board  of  heath  of  the  city  of  Pensacola  state  that  ''this  board  does  earnestly 
solicit  that  Congress  may  take  such  further  action  upon  the  subject  as  shall  place  the 
whole  matter  of  quarantine  under  the  exclusive  jurisdiction  and  control  of  the  authori- 
ties of  the  United  States." 

Dr.  Jerome  Cochran,  health  officer  of  the  city  of  Mobile,  writes:  "I  am  thoroughly 
satisfied  that  a  quarantine  under  the  control  of  the  general  government  would  be  far 
more  efficient  than  any  other  plan  that  can  be  adopted.  We  need  a  complete  sanitary 
cordon  all  along  the  Atlantic  coast,  and  especially  all  along  the  coast  of  the  Gulf  of 
Mexico,  and  this  will  be  very  difficult  under  the  action  of  the  various  State  and  mu- 
nicipal governments.  The  fever  poison  folloAvs  the  lines  of  commercial  intercourse,  and 
the  power  which  regulates  commerce  should  be  extended  also  to  the  regulation  of  quar- 
antine."   (Letter,  September  28,  1872.) 

Prof  J.  T.  Gilmore,  of  Mobile,  writes  :  "  Believing  that  the  yellow  fever  can  be  im- 
ported, I  of  course  am  an  advocate  of  efficient  quarantine,  and  I  am  satisified  that  this 
cannot  be  done  except  by  the  federal  government.  Local  and  private  interests  al- 
ways so  vitiate  the  efficiency  of  a  local  quarantine  that  it  is  rendered  useless."  (Let- 
ter, September  10,  1872.) 

Mr.  J .  H.  Oglesby,  president  of  the  New  Orleans  Chamber  of  Commerce,  is  of  opin- 
ion that  "the  laws  imposing  quarantine  from  foreign  infected  ports  ought  to  be 
uniform  throughout  the  United  States.  In  giving  expression  to  this  opinion  it  is  not 
necessary  to  discuss  the  extent  of  power  legally  to  be  exercised  by  the  federal  gov- 
ernment. It  is  sufficient  to  know  that  the  power  to  regulate  commerce  enables  Con- 
gress to  impose  a  uniform  tax  on  all  commodities  imported,  and  so  prevent  one  city 
from  intercepting  the  commerce  of  another  by  an  offer  of  more  favorable  duties  on 
such  imports.  The  effects  of  the  quarantine  system  as  adopted  by  the  several  States 
enables  one  city  to  cut  off  all  communication  with  another,  except  under  certain  con- 
ditions fatal  to  the  tra  de.  Congress  should,  therefore,  organize  an  appropriate  bureau 
of  public  health.  With  the  chief  of  this  department  should  be  reposed  the  power  to 
make,  at  his  discretion,  proclamation  of  the  existence  of  infectious  or  epidemic  dis- 
eases at  any  foreign  port,  and  thereupon  to  declare  such  foreign  port  interdicted  (ex- 
cept on  conditions  defined  by  law)  with  all  ports  within  the  jurisdiction  of  the  United 
States,  and  to  make  such  interdiction  at  his  discretion.  The  health  authorities  at  all 
such  American  ports  should  be  appointed  or  approved  by  the  bureau  of  public  health. 
The  salaries  of  all  such  officers  and  employes  so  appointed,  with  all  other  expenses 
T»roperly  attending  the  enforcement  of  the  law,  should  be  paid  out  of  the  federal 
Treasury,  and  in  no  other  manner.  *  *  #  The  federal  government  can  better 
preserve  the  general  health  and  protect  the  general  commerce  than  can  be  done  by  the 
competitions  or  even  combinations  of  rival  cities."    (Letter,  July  20,  1872.) 
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APPENDIX  K. 
SANITARY  WORK  IN  NEW  ORLEANS, 
By  Dr.  S.  M.  Bemiss. 


Sir:  I  respectfully  offer  the  following  report  of  my  official  action  as  member  of  the 
National  Board  of  Health,  on  duty  in  the  city  of  New  Orleans: 

GULF  COAST. 

For  the  purpose  of  organizing  a  system  of  service  and  of  sanitary  measures  de- 
signed to  protect  the  Gulf  coast  of  Mississippi,  in  aid  of  the  State  and  county  author- 
ities, I  made,  during  the  month  of  April,  visits  to  Pearlington,  Bay  Saint  Louis, 
Pass  Christian,  Biloxi,  and  Pascagoula.  At  the  latter  place  there  is  a  small  but  well- 
equipped  hospital,  with  a  very  efficient  system  of  quarantine.  This  port  is  located  in 
Jackson  County,  and  is  under  the  jurisdiction  of  the  State  board  of  Mississippi.  By 
some  accident  of  legislation  the  bill  which  constituted  the  present  State  board  of 
Mississippi  failed  to  include  the  counties  of  Hancock  and  Harrison,  both  bordering  on 
the  Gulf.  I  therefore  considered  it  a  necessary  measure  to  appoint  a  sanitary  inspector 
at  each  of  the  exposed  ports  of  these  counties,  in  accordance  with  the  request  of  the 
proper  local  authorities  of  said  counties. 

After  obtaining  proper  authority  from  the  executive  committee,  I  appointed  Dr. 
J.  A.  Mead  at  Pearlington,  Dr.  E.  Latham  at  Bay  Saint  Louis,  Dr.  C.  E.  Le  Eoux  at 
Pass  Christian,  and  Dr.  A.  P.  Champlin  at  Biloxi.  These  gentlemen  were  not  placed 
on  duty  until  the  last  of  July.    Their  instructions  were : 

1.  To  keep  a  constant  watch  for  ''outside"  vessels  arriving  at  their  respective 
ports,  and  to  order  them  back  to  Ship  Island  if  sickness  of  a  suspicious  character  was 
found  on  board,  or  if  a  reasonable  suspicion  of  infection  existed. 

2.  They  were  instructed  to  board  all  coastwise  craft  arriving  from  suspected  places, 
or  places  at  which  yellow  fever  was  reported  to  exist.  In  addition  to  this,  they  were 
to  hold  themselves  'in  readiness  to  board  and  inspect  trains  passing  through  their  re- 
spective towns,  if  circumstances  of  danger  rendered  such  service  necessary. 

3.  Each  one  of  these  inspectors  was  instructed  to  make  contingent  arrangements  for 
the  proper  and  safe  care  of  yellow-fever  patients,  should  any  cases  occur  in  their  re- 
spective towns  or  be  taken  off  cars  or  ships,  by  securing  an  isolated  house  and  an 
acclimated  nurse  to  take  charge  of  them.  This  was  done  in  each  instance  without 
expense  to  the  board,  since  it  happily  occurred  that  it  was  not  found  necessary  to 
make  use  of  the  provision  secured.  I  must  be  permitted  to  express  my  belief  that 
this  latter  arrangement  is  one  of  such  manifest  importance  that  every  town  exposed 
to  incursions  of  yellow  fever  should  place  itself  in  this  state  of  prudent  preparation. 
These  instructions,  setting  forth  the  conditions  under  which  the  aid  solicited  would  be 
given  by  the  National  Board,  were  adopted  and  ordered  to  be  enforced  by  the  proper 
local  authorities. 

It  is  gratifying  to  report  that  all  the  health  authorities  of  the  Gulf  coast  east  of  the 
mouth  of  the  Mississippi  River  have  acted  in  full  accord  with  the  National  Board  of 
Health  in  the  measures  recommended  by  the  Board  for  the  execution  and  enforcement 
•of  their  regulations  to  prevent  the  introduction  and  dissemination  of  infectious  dis- 
eases. 

SHIP  ISLAND  QUARANTINE  STATION. 

When  the  Board  determined  to  construct  a  quarantine  station  on  Ship  Island,  the 
general  superintendence  .of  the  design  was  placed  in  my  hands.  The  immediate  in- 
spection and  approval  of  contract,  and  of  the  work  done  by  the  contractor,  was  in- 
trusted to  Capt.  W.  H.  Heuer,  of  the  Engineer  Corp  of  the  United  States  Army,  who 
consented  to  assume  this  responsibility.  The  Board  is  under  obligations  for  the  energy 
and  skill  manifested  by  Captain  Heuer  in  the  supervision  of  these  works. 
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The  buildings  at  Ship  Island  are  temporary,  in  the  sense  of  being  constructed  of 
cheap  materials  and  at  email  expense,  but  they  are  strongly  built  and  are  admirably 
designed  lor  the  purposes  they  are  intended  to  subserve.  I  know  of  only  two  further 
Items  ,of  expenditure  necessary  to  render  its  equipment  complete.  These  are,  first 
some  suitable  appliances  for  burning  sulphur  in  holds  or  apartments  of  vessels  as  well 
as  m  the  dismfecting-room  at  the  warehouse;  second,  floating-ballast  sufficient  to 
answer  the  purposes  of  at  least  three  ships. 

I  did  not  think  it  expedient  to  suggest  to  the  executive  committee  that  a  code  of 
instructions  should  be  published  for  the  government  of  masters  and  pilots  of  ships  un- 
til the  whart  was  completed  and  full  assurance  could  be  given  that  every  possible  fa- 
cility and  guarantee  of  safety  could  accompany  the  order.  Therefore  no  such  instruc- 
tions have  been  published,  and  the  official  or  other  statements  to  the  effect  that  shins 
have  been  required  to  go  a  ' '  day's  sail  out  of  their  way  "  are  erroneous.  Shortly  aft^r 
the  organization  of  the  State  board  of  Louisiana  I  addressed  a  communication  to  its 
president.  Dr.  Joseph  Jones,  which,  together  with  his  reply  and  the  opinion  of  the 
attorney-general  of  the  State,  with  the  correspondence  to  which  it  gave  rise,  are  as 

New  Orleans  La.,  April  10, 1880. 

Sir  :  I  wish  respectfully  to  lay  before  the  State  board  the  following  points  of  infor- 
mation regarding  the  Ship  Island  quarantine. 

The  precise  rules  and  regulations  for  the  government  of  Ship  Island  quarantine 
will  not  be  promulgated  until  the  meeting  of  the  National  Board  of  Health  on  the  2d  of 

rl*  J.^'  ^^^^       ^'^^^  essentially  from  the  following  schedule  of  main  points  • 
•  «f       station  at  Ship  Island  are  (a)  to  diminish  the  dano-er  of 

importation  of  inlectioiis  and  epidemic  diseases  by  detaining  and  disinfecting  int%cted 
vessels  at  a  distance  sufficiently  remote  from  the  coast  to  prevent  communication  of 
disease  Irom  those  quarantined;  (&)  to  provide  for  passengers  and  crews  of  infected 
vessels  good  hospital  accommodations  and  treatment  for  the  sick,  and  comfortable  and 
well-isolated  accommodations  for  the  well,  who  may  be  detained  for  observation  •  (c) 
to  provide  suitable  warehouses  for  stowing  cargo  while  vessels  are  being  cleaned,  and 
suitable  disiufectmg-rooms  and  appliances  in  order  that  goods,  clothingT &.c.,  shall  be 
disinfected  promptly  and  thoroughly.  ,  ^^<^^^ 

2d.  Vessels-which  will  be  required  to  stop  at  Ship  Island  quarantine  station  are  (a) 
those  which  actually  ha  v'^  inft^^+^^^c  ,  ^  _  ,  v**/ 


 i..-.....,  ^..j  i^iv^o^  y^^.-ocif?  ^^uL^:l^  luny      required  uy  tne  quarant 

.ions  ot  Louisiana,  Mississippi,  or  Alabama  to  stop  at  Ship  Island  station, 
.id.  Vessels  not  included  in  the  above  enumerated  classes  are  not  required  to  stop  at 
feliip  Island ;  does  not  supersede  or  in  any  manner  interfere  with  any  State  regulations 
now  m  force  or  hereafter  to  be  enforced.  e^uiduuns 
4th  It  is  not  to  deprive  local  boards  of  health  of  any  revenues  or  pecuniary  profits 
which  would  otherwise  accrue  to  them.  j 

5th.  The  quarantine  station  at  Ship  Island  is  intended  to  be  entirely  co-operative  with 
those  sanitary  organizations  engaged  in  the  same  important  work  of  protecting  our 
people  trom  pestilential  diseases,  and  their  concurrence  and  co-operation  are  absolute 
ri.  cessities  to  its  success.  Therefore,  as  the  member  of  the  National  Board  of  Health 
to  whose  supervision  this  work  is  intrusted,  I  respectfully  ask  an  immediate  reply  to 
tne  lollowing  inquiries  : 

1st.  Will  the  State  board  of  health  co-operate  with  the  National  Board  in  enforcing 
such  rules  for  the  government  of  Ship  Island  quarantine  as  do  not  conflict  with  thi 
alcove  scnedule " 

2d.  Will  the  State  board  of  health  order  vessels  back  to  Ship  Island  which  attempt 
to  come  to  this  port  m  contravention  to  these  rules,  except  under  any  peculiar  circum- 
stances where  the  State  board  and  the  undersigned  acting  for  the  National  Board 
'^'!rr  w^f^i"  ^  ''^"'^  proper  to  direct  otherwise? 

!  ^"''ii'fl  «rder  its  quarantine  inspectors  to  accept  bills  of  health  and 

■i  tihcatesof  disinfection  from  the  chief  medical  officer  at  Ship  Island,  and  not  sub- 
ct  vessels  provided  with  them  to  further  quarantine  restrictions? 

SAMUEL  M.  BEMISS, 

Prof.  Joseph  Jones,  ^'"'^"^  '^'"'^'"^^  ^^'""'^ 

Prenident  State  Board  of  Health. 


Office  of  the  Board  of  Health,  State  of  Louisiana, 


JSIew  Orleans,  April  22,  1S80. 
ating  to  the  Ship  Island 

On  the  12th  instant,' on  motion  of  Mr.  J."n.  Marks^the  board  empowered  the  presi- 


Sin  :  In  reply  to  your  communication  of  April  10,  relating  to  the  Ship  Island  quar- 
-ntine,  1  beg  leave  respectfully  to  submit  the  following ; 
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dent  to  refer  tlie  communication  of  the  member  of  tlie  National  Board  of  Health  to  the 
attorney-general  of  the  State  of  Louisiana,  with  the  request  that  his  legal  opinion  be 
furnished  at  the  earliest  practical  moment. 

The  reply  of  the  attorney-general,  J.  C.  Egan,  was  received  on  the  22d  instant,  and 
laid  before  the  board  of  health  at  its  meeting  in  the  evening  of  the  same  date,  at  7^ 
o'clock  p.  m. 

Upon  reading  the  report,  Mr.  J.  N.  Marks  offered  the  following  resolution : 

"Whereas  Dr.  Bemiss  of  the  National  Board  of  Health,  in  a  communication  addressed 
to  this  board,  propouDded  certain  interrogatories  growing  out  of  the  proposed  national 
Cj[uarantine  at  Ship  Island  ; 

"And  whereas  the  said  communication  was  referred  to  the  attorney- general  of  the 
State  in  order  to  ascertain  how  far  this  board  ijossessed  the  legal  power  to  carry  out 
the  desires  of  the  National  Board ; 

"And  whereas  the  attorney-general  holds  the  opinion  that  this  board  cannot  dele- 
gate its  power,  and  must  therefore,  under  the  laws  of  this  State,  perform  its  own  func- 
tions : 

Beit  therefore  resolved,  That  the  president  of  this  board  be,  and  is  hereby,  requested 
to  reply  to  the  communication  of  Dr.  Bemiss,  conveying  to  him  in  substance  the  opin- 
ion of  the  attorney-general." 

In  accordance  with  this  resolution  I  herewith  inclose  the  following  copy  of  the  letter 
of  the  attorney-general. 

Eesx^ectfully,  your  obedient  servant, 

JOSEPH  JONES,  M.  D., 
President  Board  of  Health  State  of  Louisiana. 

Prof.  S.  M.  Bemiss,  M.  D., 

Member  National  Board  of  Health,  New  Orleans,  La. 


Attorney-General's  Office,  State  of  Louisiana, 
Neiv  Orleans,  La.,  April  22,  1880. 

Dear  Sir  :  Your  communication  referring  to  me  the  letter  of  the  National  Board  of 
Health  has  been  received.  I  consider  that  for  the  purposes  of  quarantine  it  would  be 
in  the  power  of  your  board  to  order  ships  coming  to  this  port  back  to  Ship  Island  as  a 
condition  to  their  entry,  if  in  your  opinion  such  a  measure  would  tend  to  the  better 
security  of  this  State  from  infectious  diseases.  But  as  there  is  no  absolute  refiuiremeiit, 
and  as  quarantine  is  in  restraint  of  free  commerce,  it  is,  in  my  opinion,  within  the  dis- 
cretion of  the  board  to  adopt  such  prudential  measures  as  Avill  protect  the  State  from 
the  importation  of  disease,  and  which  will  the  most  lightly  affect  the  trade  of  our  port. 

While  the  law  confides  largely  in  the  discretion  of  the  board,  I  think  the  trust  reposed 
was  not  intended  to  be  delegated,  and  no  matter  how  high  the  character  of  the  Na- 
tional Board  may  be,  I  think  the  law  contemplates  the  jjersonal  service  of  the  State 
board  in  the  prevention  of  pestilence. 

I  am  of  opinion,  therefore,  that  bills  of  health  and  certificates  of  disinfection  from  the 
chief  medical  officer  at  Ship  Island  should  not  be  conclusively  satisfactory  to  the  State 
board  of  health. 

It  is  useless  for  me  to  advise  your  board  to  a  spirit  of  the  fullest  and  most  cordial 
co-operation  with  the  National  Board  of  Health  compatible  with  your  views  of  a  sound 
system  of  prevention  of  epidemic  disease. 
Very  respectfully, 

J.  C.  EGAN,  Attorney-General. 

Dr.  Joseph  Jones, 

President  Board  of  Health. 


May  10,  1880. 

Dear  Sir:  I  am  directed  by  the  National  Board  of  Health  to  acknowledge  the 
receipt  of  your  communication  of  April  22,  addressed  to  Dr.  S.  Bemiss,  the  represent- 
ative of  tiie  board  in  New  Orleans,  and  transmitting  an  opinion  of  the  attorney- 
general  of  the  State  on  certain  questions  relative  to  the  quarantine  to  be  estal^lished 
under  the  auspices  of  the  National  Board  at  Ship  Island  in  aid  of  the  State  and  munic- 
ipal authorities  in  j)re venting  the  introduction  of  contagious  and  infectious  diseases 
into  the  Gulf  ports. 

I  am  instructed  to  say  that  this  Board  is  much  gratified  and  obliged  by  your  polite 
note  and  by  the  tenor  of  the  opinion  of  the  attorney-general,  which  has  been  r(,'ad 
with  attention  and  entire  concurrence  in  its  conclusions.  No  specific  practical  con- 
clusion is  announced  in  your  communication,  but  this  Board  understands  that,  while 
the  State  board  of  health  of  Louisiana  does  not  intend  to,  and  does  not  in  fact,  dele- 
gate any  one  of  the  powers  intrusted  to  it  by  law,  and  will  not  hold  any  bill  of  health 
or  certiiicate  of  disinfection  from  the  chief  medical  officer  at  Ship  Island  "conclu- 
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sively  satisfactory"  to  the  State  authorities,  they  will,  nevertheless,  order  infected 
ships  cruising  to  the  port  of  New  Orleans  back  to  the  quarantine  station  established 
by  the  Natioual  Board  at  Ship  Island  as  a  condition  to  their  entry  into  that  port. 
I  am,  very  respectfully  and  truly,  yours, 

J.  L.  CABELL, 
Presidevt  National  Board  of  Health, 

Dr.  Joseph  Jones, 

President  State  Board  of  Health  of  Louisiana,  New  Orleans,  La. 


Office  Board  of  Health,  State  of  Louisiana, 

Neic  Orleans,  La.,  May  11,  1880. 
Sir  :  In  reply  to  the  communication  of  the  president  of  the  National  Board  of  Health 
of  the  10th  instant,  relating  to  Ship  Island  quarantine,  the  State  board  of  health,  at 
the  last  regular  meeting,  on  the  13th  instant,  held  that  there  was  nothing  in  the  offi- 
cial communication  to  the  National  Board  of  Health  which  warranted  the  assertion 
that  ''they  will  order  infected  sliips  coming  to  the. port  of  New  Orleans  back  to  the 
quarantine  station  established  by  the  National  Board  of  Health  at  Ship  Island,  an  a 
condition  of  the  entry  into  that  port." 
Inclosed  please  tind  copy  of  the  resolution  offered  by  Mr.  Marks  on  the  22d  of  April. 
The  board  of  health  of  the  State  of  Louisiana  cannot  delegate  its  quarantine  powers 
to  any  other  organization,  Avhether  created  by  Congress  or  by  individual  States. 
Respectfully,  your  obedient  servant, 

JOSEPH  JONES,  M.  D., 
President  Board  of  Health 

J.  L.  Cabell,  M.  D., 

President  National  Board  of  Health,  Washington,  D.  C. 

The  method  pursued  for  disinfecting  vessels  at  Ship  Island  is  set  forth  in  Dr.  Martin's 
report,  as  foUows : 

National  Board  of  Health, 

New  Orleans,  November  2?>,  1880. 
Sir  :  In  accordance  with  your  verbal  request  of  November  12, 1880, 1  have  the  honor 
to  submit  the  following  report  of  treatment  of  vessels  which  arrived  at  the  national 
quarantine  station.  Ship  Island,  Miss.,  from  April  23,  1880,  to  October  18,  1880. 

Immediately  on  arrival  all  vessels  were  sutsjected  to  a  thorough  inspeetioii  and 
examination  of  holds,  bilges,  cabins,  store-rooms,  oflicers'  and  men's  quarters;  the  offi- 
cers and  creAv  mustered  and  personally  examined.  If  found  in  a  healthy  condition 
and  the  vessel  from  a  non-infected  port,  she  was  permitted  to  proceed  to  her  destina- 
\tion. 

Vessels  arriving  from  infected  ports  were  required  to  discharge  as  much  ballast  as 
possible  without  jeopardizing  the  safety  of  the  vessel ;  that  portion  which  was  re- 
tained as  stiffening  was  shifted  from  one  part  of  hold  to  another;  the  hold  was  then 
washed  and  scrubbed  down  with  hickory  l)rooms ;  in  some  cases  part  of  it  was  scraped  ; 
parts  of  the  flooring,  fore,  aft,  and  amidships,  was  taken  up,  so  that  the  space  or  pack- 
ing between  the  two  skins  of  the  hull  might  be  thoroughly  examined  and  cleaned; 
the  store,  junk-rooms,  officers'  and  men's  (]uarters  were  broken  out,  also  washed, 
scraped,  holy-stoned,  dunnage  thrown  over1)oard,  and  on  vessels  on  which  fever  liad 
occurred  officers'  qmirters  were  painted  ;"  the  vessel  was  then  I'nnugated  by  burning 
sulphur  in  iron  pots  from  twelve  to  sixteen  hours,  making  vessel  air-tight  as  possible 
during  the  process;  the  amount  of  sulphnr  consumed  varying  according  to  the  size  of 
th(i  vessel.  The  largest  quantity  wiis  150  ponnds,  the  smallest  80  pounds.  The  hold 
was  then  washed  with  a  solntion  of  copperas,  then  whitewashed.  The  bilges  were 
pumped  out  ^laily  until  they  were  found  sweet  and  clean,  when  a  saturated  solution 
of  copx)eras  was  applied.  The  bedding  was  Avashed  and  repicked,  and  all  the  woolen 
clothing  of  the  men  scrubbed  and  washed  in  hot  water,  and  aired  daily. 

Due  credit  was  given  all  vessels  arriving  with  certihcates  from  agents  of  National 
Board  of  Health. 

All  captains  were  instructed  about  keeping  their  vessels  in  a  cleanly  condition,  and 
the  benefit  to  be  derived  therefrom  in  event  of  sailing  from  infected  ports. 

I  am  pleased  to  state  that,  notwithstanding  the  fact  that  several  vessels  airived  on 
which  infectious  diseases  had  occurred  at  port  of  departure,  no  cases  developed  after 
their  release. 

Very  respectfully,  your  obedient  servant, 

WM.  MARTIN,  M.  D. 

Dr.  S.  M.  Bemiss, 

Member  National  Board  of  Health,  Neiv  Orleans,  La. 


*  Officers'  quarters  were  painted  after  fumigation. 
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I  recommend  tliat  on  the  approach  of  the  hot  season  of  1881,  when  the  Board  shall 
promulgate  instructions  to  owners,  agents,  and  masters  of  ships  coming  to  Ship  Island 
station  for  treatment,  that  it  shall  he  carefully  specified  what  fees,  if  any,  shall  be 
charged,  and  for  what  consideration.  Hitherto  only  the  cost  of  disinfectants  used  has 
been  exacted,  and  these  sums,  aggregating  near  $150,  have  been  turned  over  to  the  sub- 
treasury  here  and  receipts  forwarded  to  the  honorable  Secretary  of  the  Treasury. 

MISSISSIPPI  QUARANTINE  STATION. 

This  station,  as  guarding  the  principal  avenue  by  which  yellow  fever  has  been  so 
often  introduced  into  New  Orleans  and  other  places  in  the  Mississippi  Valley,  is  justly 
regarded  as  the  most  important  one  in  the  United  States  in  its  relations  to  the  public 
health. 

Without  now  adverting  to  its  probable  faulty  location,  attention  should  be  called  to 
the  fact  that  ships  given  free  pratique  with  ballast  yet  on  board  have  been  allowed  to 
come  to  the  city  and  discharge  ballast  upon  the  wharves. 

FEVER  ON  LOWER  COAST. 

On  the  4th  of  September  I  met  a  gentleman  Avho  informed  me  that  Dr.  J.  C.  Wilkin- 
son, the  oldest  and  most  experienced  physician  on  the  lower  coast,  had  advised  him 
and  others  to  take  their  unacclimated  children  out  of  the  neighborhood  on  account  of 
cases  of  yellow  fever  in  a  family  by  the  name  of  Giordam  residing  near  them. 

I  immediately  addressed  letters  to  the  president  of  the  State  board  and  to  Drs.  Wil- 
kinson and  Hays,  recjuesting  information  in  regard  to  these  rumors. 

Dr.  Wilkinson  replied,  confirming  the  report  made  to  me,  that  he  had  advised  per- 
sons to  take  children  unacclimated  to  yellow  fever  out  of  the  neighborhood  in  order 
to  secure  them  from  attacks  of  that  disease.  Dr.  Hays  differed  from  Dr.  Wilkinson  in 
diagnosis,  and  })ronounced  the  fever  malarial  in  character. 

My  subsequent  action  in  this  matter  is  set  forth  in  the  following  documents : 

Neav  Orleans,  September  5,  1880. 

Sir:  At  half-past  two  o'clock  on  yesterday  (Saturday)  afternoon  Prof.  Ernest  Lewis 
brought  into  my  office  a  gentleman  who  informed  me  that  a  very  fatal  form  of  fever 
was  prevailing  in  the  parish  of  Plaquemines,  at  or  near  Point  Michel.  This  gentle- 
man stated  that  he  had  given  you  this  information  about  eleven  o'clock  Friday 
morning.  I  now  respectfully  ask  that  you  give  me  at  the  earliest  moment  practicable 
such  information  as  you  may  have  received  concerning  this  reported  outbreak  of  seri- 
ous disease. 

This  request  is  made  in  the  interest  of  public  health  and  welfare,  not  only  that  I 
may  exercise  my  influence,  and,  if  necessary,  the  money  at  my  command  in  arresting 
the  further  spread  of  infectious  disease,  but  also  that  I  may  aid  in  preventing  un- 
necessary quarantine  against  this  State  or  city. 
Respectfully, 

S.  M.  BEMISS. 

Jos.  Jones,  M.  D. 
President  State  Board  of  Health,  Louisiana. 


Board  of  Health,  State  of  Louisiana. 

New  Orleans,  September  5,  1880. 

Sir:  In  reply  to  your  communication  of  this  instant,  I  have  to  state  that  telegrams 
have  been  addressed  to  the  officers  of  the  board  of  health  and  to  prominent  jdiysicians 
at  Mississippi  quarantine  stations.  Port  Eads,  Point  a  la  Hache,  and  other  places,  not 
only  asking  information  as  to  the  truth  of  the  rumor  to  which  you  allude,  but  also 
directing  a  special  inspection  and  the  instituti  on  of  any  sanitary  precautions,  should  any 
he  deemed  necessary,  as  was  reported  to  the  board  of  health  of  the  State  of  Louisiana. 
Thus  far  I  have  received  a  reply  from  Dr.  Wilkinson,  jr.,  Avhose  father  is  said  to  have 
attended  two  cases  of  fever  on  the  right  bank,  about  fifty-two  miles  below  this  city, 
w^hicli  gave  rise  to  the  rumor.    Dr.  Wilkinson  knows  nothing  of  the  cases. 

I  have  just  received  the  following  telegram  from  Dr.  B.  N.  Taylor,  who  has  your 
order  to  investigate  the  cases  in  person : 

''Port  Eads,  Sepiemler^,  1880. 
*'Dr.  Joseph  Jones,  M.  D.,  President  Board  of  Health: 

"1  have  reason  to  belicA^e  that  there  is  not  a  particle  of  truth  in  the  reports.  Mala- 
rial fever  in  exceedingly  mild  form  exists  around  and  near  the  Passes  and  all  along 
that  coast.    Will  visit  the  family  and  report  at  the  earliest  date. 

'  B.  N.  TAYLOR,  M.  D., 

"Sanitary  Inspector." 

Respectfully, 

JOSEPH  JONES,  M.  D., 
President  Board  of  Health. 

S.  M.  BEMISS,  M.  D., 

Member  National  Board  of  Health. 
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New  Orleans,  La.,  September  13,  1880. 
Sir  :  I  respectfully  call  your  attention  to  the  accompanying  report  fi-om  Dr.  G.  M. 
Sternberg,  regarding  the  disease  at  this  time  prevailing  on  the  lower  coast  of  the  Mis- 
sissippi River.  In  my  opinion  the  symptoms  and  mode  of  spread  bear  so  close  a  re- 
semblance to  yellow  fever  that  no  time  should  be  lost  in  applying  all  possible  means 
to  prevent  its  further  spread.  With  a  view  to  the  accomplishment  of  this  end,  I  have 
to  inform  you  that  you  are  authorized  to  draw  upon  the  National  Board  of  Health  for 
such  sums  of  money  as  may  be  necessary  to  procure  disinfectants  and  to  pay  for  the 
services  of  sanitary  police  and  sanitary  inspectors,  and  in  truth  all  expenses  expedient 
to  the  purposes  mentioned.  This  money  cannot  be  di"awn  from  the  Treasury  except 
in  payment  of  biUs  for  services  or  articles,  which  bills  must  be  duly  authenticated. 
You  will  therefore  make  requisitions  from  time  to  time  for  such  service,  disinfectants, 
&c.,  as  are  in  your  opinion  required,  and  forward  same  to  me.  This  appropriation 
will  apply  to  cases  of  infectious  diseases  in  this  city,  and  in  all  places  within  the  limits 
of  the  State  which  have  no  local  boards  to  exercise  such  powers.  The  organization 
of  the  work  will  rest  with  yourself,  subject  to  the  approval  of  the  National  Board. 
You  will  therefore  in  all  cases  forward  me  the  names  of  persons  recommended  to  be  em- 
ployed, with  pay  of  each,  and  each  one  must  take  an  oath  of  office,  and  have  his  name 
carefully  entered  upon  blank  pay-rolls  which  will  be  furnished  you,  and  then  no  trouble 
wm  occur  in  regard  to  payments.  It  is  well  to  remark  that  the  Treasury  Department 
refuses  to  pay  for  goods  or  clothing  destroyed  to  prevent  spread  of  disease,  but  will 
pay  any  reasonable  expenses  for  cleaning  and  disinfectants. 

^    ^  ,  S.  M.  BEMISS. 

Dr.  Joseph  Jones, 

President  Louisiana  State  Board  of  Health. 


Board  of  Health,  State  of  Louisiana, 

New  Orleans,  September  13,  1880. 
Sir  :  The  communication  of  the  member  of  the  National  Board  of  Health  of  this  date 
has  been  received  and  its  contents  noted. 

The  board  of  health  of  the  State  of  Louisiana  has  investigated  the  malarial  fever  to 
which  you  refer  as  prevailing  in  the  low  rice  lands  bordering  on  the  Mississippi  River' 
above  and  below  Point  Michel. 

Such  measures  as  the  board  of  health  deem  necessary  have  been  instituted. 
Respectfully, 

T>   ^  c       T3  X.  JOSEPH  JONES,  M.  D. 

Prof.  S.  M.  Bemiss,  M.  D., 

Member  National  Board  of  Health,  Netv  Orleans,  Louisiana. 


REPORT  OF  DR.  GEORGE  M.  STERNBERG,  U.  S.  A. 

New  Orleans,  La.,  September  10,  1880. 
.  ?  ^^^^       honor  to  report  that,  in  compliance  with  your  request,  I  have  vis- 

ited Point  Michel  and  Point  a  la  Hache,  for  the  purpose  of  ascertaining  the  nature  of 
the  sickness  prevailing  there.  Dr.  Hays,  in  whose  practice  most  of  the  cases  have 
occurred,  aided  me  m  every  manner  possible,  and  in  his  company  and  that  of  Dr. 
Taylor  who  represents  the  State  board  of  health,  I  visited  about  twenty  cases  of  the 
prevailing  fever.  Many  of  Dr.  Hays's  patients  are  convalescent,  but  in  the  practice 
ot  Dr.  Heber,  on  the  opposite  side  of  the  river,  I  found  three  recent  cases  in  one  house 
and  three  m  another,  distant  five  miles  from  the  lirst.  In  one  of  these  houses  we 
also  tound  the  dead  body  of  Andrew  Dragou,  a  light  mulatto,  aged  seventeen,  who 
died  about  two  hours  before  our  arrival.  Dr.  Hays  has  had  in  his  practice  sixtV-one 
cases,  and  Dr.  Heber,  so  far  as  I  could  learn,  seven  cases  of  the  prevailing  fever.  The 
lirst  case  occurred  August  15,  in  the  practice  of  Dr.  Hays,  on  the  right  bank  of  the 
nver,  seven  miles  beloAV  his  house. 

The  following  day  a  case  occurred  two  miles  above  the  tirst.  On  the  20th  (August) 
another  case  occurred  in  the  vicinity  of  the  first,  and  one  within  two  miles  of  Dr. 
Hays  8  house.  On  the  22d  two  cases ;  on  the  23d  two  cases ;  and  on  the  24th  two 
cases  were  taken  sick  in  the  neighborhood  of  the  first  case ;  on  the  24th  three  cases 
also  occurred  in  a  locality  one  and  one-quarter  miles  above  the  doctor's  house.  This 
was  followed  by  three  on  the  25th  and  three  on  the  26th  in  the  same  locality.  Dr 
llays  was  also  called  to  see  a  case  on  the  opposite  side  of  the  river,  four  miles  below 
his  house,  on  the  23d.    In  the  locality  one  and  one-fourth  miles  above  Dr.  Hays's 

house  four  children  have  died  in  the  family  of  Girdeau.    The  two  remaining 

children  m  the  family  had  been  seriously  sick,  but  at  the  time  of  my  visit  appeared 
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to  be  convalescent.  A  young  man  named  Little,  aged  nineteen,  also  died  in  ihia 
vicinity,  making  six  deaths  in  all,  on  both  sides  of  the  river,  in  a  total  of  sixty-eight 
cases.  It  is  not  my  intention  at  present  to  study  this  local  epidemic  from  an  etio- 
logical point  of  view.  I  desire  simply  to  state  the  facts  as  I  was  able  to  glean  in  a 
single  day  which  have  a  bearing  upon  the  question  of  diagnosis.  While  abundant 
rains  fell  during  the  month  of  August  above  and  below  this  vicinity,  I  am  informed 
that  for  a  month,  until  quite  recently,  there  wa«  no  rain  in  this  immediate  neighbor- 
hood ;  also,  that  a  disagreeable  odor  was  observed  to  come  from  batture  along  the  river 
bank.  Rice  is  cultivated  extensively  in  the  vicinity,  and  one  or  two  of  the  cases  were 
taken  sick  while  at  work  in  the  rice-fields.  I  would  observe  here,  however,  that  nearly  all 
of  the  cases  are  young  children,  and  that  the  adults  who,  by  reason  of  their  exposure  in 
the  rice-fields,  would  be  most  subject  to  malarial  poisoning,  have  to  a  great  extent 
escaped.  The  cases  have  mostly  been  children  of  French  Creoles — light  mulattoes — 
who  constitute,  the  greater  portion  of  the  population  in  this  vicinity.  I  inquired 
as  to  whether  any  of  the  cases  had  previously  suffered  from  yellow  fever,  but  could 
not  get  any  very  definite  information.  A  similar  fever  prevailed  in  1878,  which  some 
physicians  called  yellow  fever,  but  Dr.  Hays  believes  it  also  to  have  been  malarial 
fever.  The  area  in  which  this  fever  prevailed  on  the  right  bank  of  the  river  was 
somewhat  different  from  that  in  which  most  of  the  cases  have  occurred  this  year.  The 
fever  of  1878  did  not  extend  below  a  certain  point,  while  the  fever  of  this  year  has 
been  mostly  below  this  line.  As  to  the  nature  of  the  disease,  it  is  a  continued  fever 
of  a  single  paroxysm,  lasting,  it  is  said,  from  a  few  hours  to  four  or  five  days.  No 
regular  temperature  observations  have  been  made,  but  from  the  statements  of  Dr. 
Hays,  and  my  own  observations,  I  am  satisfied  that  the  fever  is  of  a  mild  grade,  and 
not  characterized  by  remissions  or  intermissions.  The  highest  temperature  observed 
by  me  was  lO.S:^^  (second  day  of  disease).  At  the  outset  of  the  attack  the  eyes  are 
glistening,  pupils  more  or  less  dilated,  gums  bright  red  and  swollen,  tongue  slightly 
or  heavily  coated  with  a  white  fur,  in  some  cases  almost  clean,  and  in  one  dry  and 
brownish.  The  skin  is  usually  moist  and  perspiring.  In  two  cases  I  noticed  that  the 
excitement  caused  by  our  presence  caused  the  perspiration  to  cease  and  the  skin  to 
become  dry.  Pulse  rather  soft  and  not  very  frequent  (in  two  cases,  second  day,  in 
which  I  counted,  it  was  100).  Slight  pain  in  head  and  loins  at  commencement  of 
attack.  Afterward  no  pain  was  complained  of,  except  occasionally  some  epigastric  dis- 
tress. There  was  bilious  vomiting  at  the  outset  in  some  of  these  cases.  In  others 
no  vomiting  occurred.  In  only  one  of  the  fatal  cases  (child  of  Girdeau)  was  there  a 
suspicion  of  coffee-ground  vomit.  One  or  two  had  nose-bleed  at  the  commencement 
of  the  attack.  No  other  hemorrhages  are  reported.  Dr.  Hays  had  not  discovered 
any  albumen  in  the  urine  of  his  fatal  cases.  In  Dr.  Heber's  fatal  case  the  urine  was 
highly  albuminous,  and  suppression  occurred  sixteen  hours  before  death.  The  de- 
pending j)ortions  of  the  body  of  this  young  man  presented  a  mottled  appearance  two 
hours  after  death.  His  natural  color  was  light  yellow.  I  did  not  discover  any  de- 
cided yellowness  of  the  conjunctivie  in  any  case.  Yellowness  of  the  skin  I  could 
hardly  have  distinguished,  on  account  of  the  complexion  of  the  patient.  I  found 
albumen  in  three  cases.  Other  cases  in  which  no  albumen  was  found  were  too  far 
advanced  in  convalescence  or  too  early  in  the  disease  to  make  the  absence  of  albumen 
a  point  of  diagnostic  importance.  In  one  case,  in  which  the  most  abundant  deposit  of 
albumen  occurred — a  boy  of  12 — the  boy  was  dressed  and  sitting  up.  He  had  slight 
fever,  glistening  eyes,  red,  spongy  gums,  and  slight  headache. 

Finally,  as  to  the  diagnosis,  I  believe  these  cases  to  correspond  with  what  is  known 
in  the  Antilles  and  tropical  America  as  Jievre  wflammatoire,  Jievre  cCacclimaiion,  fievre 
jaune  henigne,  Jievre  jaune  dborlive,  fieme  jaune  des  Creoles,  dengue,  &c.  Berenger-Feraud 
says  of  these  fevers  :  These  fevers  may  exist  sporadically,  like  the  yellow  fever,  and 
also  epidemically,  hut  it  is  above  all  at  the  approach  or  decline  of  the  epidemics  of  yellow 
fever  that  they  are  observed  in  the  greatest  number.  They  present  different  forms ;  the 
most  frequent  form  is  observed  among  peoples  who  are  subject  to  be  attacked  by  yellow 
fever.  It  offers  all  the  symptomatic  appearances  of  the  first  degree  of  yelloAV  fever, 
coloration  of  the  skin  and  eyes,  elevation  of  temperature  and  pulse,  cephalalgia,  rachi- 
algia,  contusive  pains  in  the  limbs.  But  whatever  may  be  the  intensity  of  these 
symptoms  they  all  disappear  at  the  end  of  tAventy-four  or  forty-eight  hours,  and  re- 
covery takes  place."  In  1875  Berenger-Feraud  lost  but  three  cases  in  400,  and  in  1876 
one  case  in  216.  Such  is  the  resemblance  of  this  form  of  fever  with  the  first  degree  of 
yellow  fever  that  when  it  is  observed  sporadically  without  an  epidemic  of  yellow  fever 
the  doctors  of  the  country  say,  ''If  we  were  in  the  time  of  yellow  fever  we  would  say 
that  it  is  yellow  fever."  B6renger-Feraud  claims  that  this  fever  prevails  everywhere 
that  yellow  fever  reigns,  and  says,  "  It  is  a  disease  very  near  if  not  identical  with  yellow 
fever — an  incomplete  yellow  fever."  For  me  this  fever  is  identical  with  yellow  fever, 
and  only  difters  in  degree  from  the  more  severe  forms  which,  because  of  the  fatality 
which  attends  them,  are  known  and  dreaded  by  all.  It  seems  to  me  extremely  un- 
scientific to  make  our  diagnosis  depend  upon  a  greater  or  less  percentage  of  mortality, 
and  the  sooner  physicians  in  the  yellow-fever  zone  admit,  what  I  believe  to  be  true, 
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that  yellow  fever  is  not  ahvays  a  malignant  disease,  and  that  the  immunity  of  Creoles 
is  due  to  their  having  suflercd  (generally  in  childhood)  from  this  milder  form  of  the 
disease  which  has  received  so  many  dilierent  names,  and  that  it  is  not  a  birthright,  the 
better  it  will  be  for  the  progress  of  medical  science  and  the  true  interests  of  the  coun- 
tries where  these  diseases  prevail. 

GEO.  M.  STERNBERG, 

Surgeon,  U.  S.  A. 


SECOND  REPORT  OF  DR.  GEORGE  M.  STERXBERG,  U.  S.  A.,  MEMBER  COMMISSION  VISIT- 
ING POINT  A  LA  HACHE  AND  VICINITY. 

I  regret  to  say  that  I  can  find  no  good  reason  for  changing  the  opinion,  given  after 
my  first  visit  to' Point  Michel,  as  to  the  nature  of  the  fever  prevailing  in  that  vicinity. 
I  iiave  not  seen  during  either  visit  any  case  which,  alone,  would  enable  me  to  make  a 
positive  diagnosis  of  yellow  fever,  but  from  a  consideration  of  all  the  cases  seen  by 
me  during  my  two  visits,  and  of  the  facts  relating  to  the  origin  and  progress  of  the 
epidemic,  cannot  doubt  that  this  fever  is  the  mild  type  of  yellow  fever  which  has  been 
described  under  various  synonyms  given  in  my  previous  report,  and  which  Blair  more 
properly  calls  yellow  fever  simplex^'  to  distinguish  it  from  the  more  malignant  type 
called  by  him  "gravior.'^  The  main  fiicts  upon  which  I  base  this  opinion  are  the  fol- 
lowing r  The  first  cases,  so  far  as  I  can  learn,  occurred  in  the  practice  of  Dr.  Wester- 
field  directly  opposite  the  quarantine  station,  about  the  1st  of  August.  It  will  be  re- 
membered that  the  infected  bark  Excelsior  was  anchored  at  this  point  for  eleven  days, 
from  June  24  to  July  5.  No  cases  occurred  in  Dr.  Westerfield's  practice  for  four  or 
five  days  after  the  first  case,  w  hen  six  cases  occurred  in  one  family,  1^  miles  below, 
then  seven  cases  in  another  familj-,  about  the  middle  of  August.  It  was  about  this 
time  (August  15)  that  Dr.  Hays  saw  his  first  case,  7  miles  down  the  river  from  his 
house.  This  locality  subsequently  furnished  a  considerable  number  of  cases  (at  least 
fifteen).  Later  (August  24)  an  infected  locality  was  developed  ii  miles  above  Dr. 
Hays's  house  ;  up  to  this  time  no  deaths  had  occurred,  but  in  this  locality  four  children 
died  in  one  family,  and  a  young  man  in  the  immediate  neighborhood  still  later.  Sep- 
tember 4  the  fatal  case  of  Adrain  Dragou  and  other  mild  cases  in  the  same  family 
occurred  in  the  practice  of  Dr.  Hubert,  on  the  east  bank  of  the  river,  and  several  miles 
farther  upstream. 

In  the  practice  of  Dr.  Wilkinson,  on  the  west  bank  of  the  river,  and  just  above  Dr. 
Hays's,  no  cases  of  the  same  fever  ha  ve  occurred.  Dr.  Westerfield  says  that  his  cases 
occurred  mostly  where  there  is  a  batturc  on  the  river  front;  where  there  was  no  bat- 
ture  he  had  no  cases.  He  says  the  disease  has  taken  the  same  course  as  in  1878.  He 
does  not  recollect  that  one  of  the  cases  of  this  year  had  fever  in  1878.  The  majority 
were  French  children.  Has  had  some  severe  cases,  with  great  irritability  of  stomach, 
hut  no  deaths.  Did  not  examine  the  urine  or  make  temperature  observations.  The 
theory  that  this  fever  results  from  malarial  emanations  from  rice-fields  seems  to  me 
untenable  from  the  history  of  this  epidemic,  as  above  given,  from  the  fact  that  adults 
are  most  exposed  to  these  emanations,  while  children  are  most  subject  to  this  fever, 
and  that  in  various  localities  where  rice  is  cultivated,  as  in  Dr.  Wilkinson's  practice, 
this  fever  has  not  prevailed.  I  am  informed  that  a  similar  fever  does  prevail  at  Port 
Eads,  where  there  are  no  rice-fields.  Tliere  is,  however,  in  this  vicinity,  a  pilot's  vil- 
lage and  a  custom-house  station,  so  that  it  is  presumable  that  comnmnication  with 
infected  vessels  occurs  before  these  vessels  are  subjected  to  disinfection,  &c.  I  am 
also  informed  that  communication  between  this  point  and  the  city  of  New  Orleans  is 
unrestricted.  At  the  quarantine  station  I  lind  a  little  settlement  of  two  or  three 
houses  within  a  few  hun<lred  yards  of  the  wlnirf,  over  which  the  quarantine  physician 
has  no  control.  The  facilities  for  intercoui'se  with  infected  vessels  are  certainly  not 
insurmountable,  and  I  find,  moreover,  that  river  packets  which  touch  all  along  the 
banks  of  the  river  on  their  way  up  and  down  from  New  Orleans  are  in  the  habit  of 
tying  up  for  the  night  at  the  quarantine  wharf.  There  is,  therefore,  no  difficulty  in 
accounting  for  the  introduction  and  dissemination  of  a  disease  such  as  I  suppose  this 
to  be,  and  from  my  point  of  view  the  battures  along  the  river  bank  furnish  favorable 
local  conditions  for  the  increase  of  the  specific  poison  of  the  disease  during  the  sum- 
mer months. 

As  to  the  clinical  history,  I  liave  no  reason  to  believe  that  all  the  cases  of  fever  on 
the  river  banks  have  been  of  the  same  nature.  Drs.  Wilkinson,  Hebert,  and  Hays  all 
state  that  cases  of  intermittent  fever  constantly  occur  in  their  practice,  and  doubtless 
autumnal  remittents  prevail  to  some  extent.  Temperature  observations  have  only 
been  made  in  a  few  cases,  but  the  history  given  me  by  Dr.  Hays  and  Dr.  Hebert  of  the 
cases  which  I  have  seen  is  of  a  continued  fever  of  a  single  paroxysm,  lasting  from 
twenty-four  hours  to  four  or  five  days.  I  have  obtained  an  incomplete  record  of  tem- 
perature in  two  cases  only.  Tommy  Gilniore,  aged  ten,  was  taken  sick  at  midnight 
Sunday  (September  12);  no  chill;  temperature,  10o°;  Monday  morning  temperature, 
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105°;  evening,  104°. 5;  Tuesday  morning,  104°;  Wednesday,  3  p.  m.,  103°;  Thursday 
morning,  101°. 6.  I  was  unable  to  obtain  a  specimen  of  urine  for  examination  in  tliis 
case.  Micliael  Halcum,  aged  25  (?),  says  lie  liad  yellow  fever  in  1867;  taken  sick  at 
10  a.  m.  Sunday  (September  12);  temperature  Sunday  noon,  103°;  Monday  morning, 
101°. S-f;  evening,  102°. 2+;  Wednesday  morning,  101°.  Has  albuminous  urine,  higlily 
acid,  and  containing  granular  tube  casts.  In  one  ease  in  the  practice  of  Dr.  Jones  a 
relapse  occurred  from  exposure  before  complete  convalescence  was  established.  We 
found  this  patient,  a  boy  of  twelve,  very  much  prostrated,  and  having  highly  albu- 
minous urine  of  acid  reaction,  containing  granular  tube  casts.  This  is  the  fifth  case  in 
which  I  have  found  albumen  in  the  urine,  and  that  in  a  fever  which  is  chietJy  character- 
ized by  the  mildness  of  its  course  and  the  absence  of  distressing  symptoms — a  very  differ- 
ent fever,  in  my  view,  from  the  high  grade  of  malarial  fever,  with  a  tendency  to  local  con- 
gestion and  hemorrhages,  which  occasionally  presents  the  phenomenon  of  albuminous 
iirine.  In  one  case,  in  the  stages  of  calm,  the  i)atient  had  a  i)ulse  of  60  beats  in  the  minute. 
I  should  say,  from  my  observations,  that  this  fever  is  characterized  by  rather  a  slow 
(after  the  first  day)  and  soft  x>ulse,  a  perspiring  skin,  a  clear  intellect,  and  an  irritable 
stomach.  I  did  not  observe  yellowness  of  the  skin  or  conjunctivtB  in  any  case ;  but 
do  not  look  upon  this  symptom  as  a  common  characteristic  of  the  milder  form  of  yel- 
low fever.  My  experience  in  regard  to  this  point  corresponds  with  that  of  Blair,  who 
says:  ''It  certainly  must  be  admitted  that  a  large  proportion  of  the  cases  of  yellow 
fever  are  unattended  by  yellowness  of  the  surface,  or  even  of  the  eye,  for  the  disease 
may  be  cut  short  by  treatment  (?),  or  the  epidemic  may  be  of  the  simplex  grade,  or 
the  mitior,  and  the  yellow  sufiusion  may  be  so  slight  as  to  escape  notice."  The  total 
number  of  cases  has  been  about  100,  exclusive  of  those  occurring  in  the  practice  of  Dr. 
Westerfield,  whose  figures  I  did  not  obtain. 

The  temperature-chart  in  the  case  of  Dr.  Wilkinson,  jr.,  as  given  by  Dr.  Finney, 
certainly  justifies  a  diagnosis  of  remittent  fever;  but,  as  already  stated,  the  history 
given  by  Dr.  Hays  and  Dr.  Hubert,  both  upon  my  first  and  second  visit,  was  of  a  con- 
tinued fever.  Dr.  Wilkinson,  sr.,  the  most  experienced  practitioner  in  the  vicinity, 
who  has  been  called  to  see  many  of  the  severe  cases  in  consultation,  made  an  unquali- 
fied diagnosis  of  yellow  fever.  He  is  perfectly  familiar  with  malarial  fevers  of  the 
country,  and  has  seen  much  of  yellow  fever;  has  had  cases  of  malarial  fever  in  his 
practice  this  fall,  but  considers  the  severe  cases  of  continued  fever  which  he  has  seen 
in  the  practice  of  Drs.  H<Sbert  and  Hays  as  undoubted  cases  of  yellow  fever.  Dr.  Hubert 
evidently  is  much  inclined  to  agree  with  Dr.  Wilkinson.  Dr.  Hays  insists  that  the 
disease  is  a  malarial  fever  of  the  same  tifpe  as  he  saiv  in  1878,  which  some  practitioners 
in  the  vicinity  called  at  the  time  yellow  fever,  but  which  he  has  never  admitted  to 
have  been  yellow  fever. 

Respectfully  submitted. 

GEORGE  M.  STERNBERG, 

Surgeon,  U.  S.  A. 


THE  RICE  FEVER. 

Beports  of  Doctors  Bruns  and  Davidson  on  the  fever  which,  prevailed  in  Plaquemines  Parish 

No.  142  Canal  Street,  New  Orleans, 

Septemher  18,  1880. 

Dear  Sir  :  In  obedience  to  your  request  of  the  14th  of  September,  that  I  should 
"  proceed  to  the  lower  coast  of  the  Mississippi  River  to  inspect  and  report  in  regard 
to  the  prevalence  of  any  infectious  or  other  forms  of  fever  prevailing  in  that  section 
of  the  State,"  I  have  the  honor  to  report  that,  on  the  morning  of  the  15th,  at  8  a.  m., 
the  committee,  consisting  of  Dr.  J.  P.  Davidson,  of  the  State  board  of  health ;  Dr.  G. 
M.  Sternberg,  surgeon  United  States  Army,  and  myself,  with  Dr.  Mitchell,  of  the  Na- 
tional Board,  who  kindly  accompanied  us,  and  my  son,  Mr.  H.  D.  Bruns,  who  volun- 
teered to  make  the  necessary  autopsies,  if  opportunity  offered,  proceeded  on  the  steam- 
tug  Aspinwall  directly  to  Myrtle  Grove,  the  plantation  of  Dr.  J.  B.  Wilkinson,  the 
oldest  and  most  experienced  physician  in  the  parish  of  Plaquemines.  We  there  learned 
that  the  doctor  had  been  called  to  visit  a  case  of  fever  on  the  left  bank  of  the  river, 
seven  miles  below,  in  consultation  with  the  resident  physician,  Dr.  N.  M.  Hubert.  We 
reached  the  place  designated,  five  miles  above  Point  a  la  Haclie,  too  late  to  meet  Dr. 
Wilkinson,  but  had  the  good  fortune  to  encounter  Dr.  Hubert,  who,  with  great  courtesy, 
at  once  invited  us  to  see  his  patient,  a  typical  case,  as  ho  regarded  it,  of  the  prevailing 
fever.    The  following  was  his  account  of  the  case :  .  i        .  i 

Paul  Gravolet,  white,  male,  aged  twenty-two  years,  had  sat  up  for  two  nights  with 
Adrian  Dragou,  sick  of  the  fever,  ,and  had  afterward  attended  his  funeral.  It  was  the 
body  of  this  A.  Dragou  which  Dr.  Sternberg  had  seen  on  his  previous  visit  to  the  par- 
ish and  noticed  in  his  report.  A  short  while  after,  on  the  afternoon  of  the  10th,  Grav- 
olet was  taken  Avith  a  chill,  followed  by  a  violent  headache,  pain  in  the  loins  and  legs, 
nausea,  retching,  and  fever.  Dr.  Hubert  visited  him  for  the  first  time  on  the  12th 
instant;  at  8  a.  m.,  and  found  him  suffering  from  fever,  with  a  hot,  dry  skin ;  teuiper- 
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ature  not  noted.  The  vomiting  of  bile  and  mucus  continued  ;  the  eyes  were  con- 
gested ;  the  tongue  moist,  streaked  in  center,  red  at  tip  and  edges,  and  was  covered 
with  a  white  tiir  ;  the  fiu-  had  disappeared  on  the  fourth  day,  leaving  the  whole  or<ran 
red  :  the  gums  were  red  and  swollen,  but  firm  ;  there  was  much  restlessness  through- 
out the  attack  ;  the  respiration  was  tranquil,  without  sighing  ;  he  complained  of  sli<^ht 
pain  on  pressure  over  epigastrium  ;  the  urine  had  been  abundant,  and  free  from  albu- 
men ;  there  had  been  no  delirium ;  comp.  cath.  pills,  followed  on  Monday  by  calc 
magnes.,  had  acted  freely,  and  quinine,  in  4-grain  doses,  until  52  grains  were  taken— 
m  lorty-eight  hours— had  been  ordered,  after  the  action  of  the  magnesia.  The  doctor 
could  not  say  that  he  had  noticed  any  decided  remission  at  the  period  of  his  visits 
morning  and  evening,  but  had  sometimes  found  him  perspiring.  He  had  broken  his 
thermometer  and  could  not  teU  what  the  diurnal  variations  of  temperature  may  have 

At  the  time  of  our  visit,  1.30  p.  m.,  September  15,  the  pulse  was  80  to  the  minute, 
temperature  101^-  Fahr.,  respiration  normal,  tongue  clean,  gums  pink  and  firm,  skin 
pleasantly  warm  and  soft,  presenting  no  harshness  nor  pungency  to  the  touch  •  the 
face  was  flushed,  without  capillary  congestion ;  the  body  was  of  the  natural  color 
and  neither  it  nor  the  eyes  showed  the  least  tinge  of  yellowness  ;  the  fades  was  per- 
fectly calm  and  the  patient  cheerful.  He  complained  of  some  pain  on  pressure  ove. 
stomach  and  abdomen.  At  11  a.  m.  he  had  passed  a  small  quantity  of  bright  florid 
blood  by  stool.  The  urine  was  abundant.  A  fresh  specimen,  teked  on  the  spot 
yielded,  on  the  addition  of  nitric  acid,  a  light  precipitate,  which  cleared  up  perfectlv 
on  boiling.  At  our  second  visit,  a  Uttle  after  noon  the  following  day,  we  found  him 
still  convalescing.  He  had  passed  a  Uttle  bright  blood  by  stool  during  the  nioht  but 
had  slept  well.  The  pulse  was  60  to  the  minute,  temperature  99f  °  Fahr.  No  albumen 
m  urine. 

In  the  same  neighborhood  we  saw,  with  Dr.  Hubert,  Pierre  Dragon,  white,  male 
aged  fave  years,  the  younger  brother  of  the  above-mentioned  Adrian.  Three  davs 
before  our  visit  he  had  recovered  from  an  attack  of  fever  ;  but  two  days  after  conval- 
escence had  partaken  freely  of  sardines  and  chicken  for  breakfast,  and  at  noon  was 
seized  with  violent  vomiting  and  purging.  There  had  been  no  hemorrhage  from  bow- 
els. The  child  was  cahn  and  cheerful ;  the  skin  soft  and  moist ;  the  temperature  care- 
fully taken  m  axilla  was  103<^  Fahr.  The  pulse  of  the  little  patient,  much  excited  bv 
our  presence,  was  by  first  connt  110  to  the  ndnute.  At  the  close  of  our  somewhat  pro- 
tracted visit,  It  had  fallen  to  92.  There  had  l)een  six  cases  of  fever  in  this  family 
All  had  recovered  but  Adrian.  A  small  specimen  of  the  patient's  urine,  very  dirty 
full  of  hairs  and  mucus,  was  secured.  It  threw  down  a  flaky  deposit  on  the  addition 
of  nitric  acid,  not  cleared  by  boiling.  As  a  substitute  for  filtering  paper,  a  single 
thickness  of  newspaper  was  tried.  I  thought  it  a  clear  case  of  failure,  but  if  trust- 
worthy, the  urine  contained  a  trace  of  albumen.  At  our  visit  in  the  afternoon  of  the 
lollowmg  day  the  patient  was  convalescent,  though  still  somewhat  feverish. 

Another  patient  of  Dr.  Hebert's  visited  by  us  in  this  neighborhood  was  Eliza  Mar- 
tin, white,  female,  aged  fourteen  years.  She  had  come  from  New  Orleans  on  the 
afternoon  of  the  10th,  and  was  taken  with  fever  three  days  al^er.  She  had  been  treated 
with  calomel  and  quinine.  On  the  second  day  of  her  fever  (Tuesday),  Dr.  H6bert 
reports  a  well-remarked  remission  in  the  morning.  When  seen  by  us  on  Wednesdav 
at  A  p.  m.  her  pulse  was  120  to  the  minute ;  temperature,  103f  o  Fahr. :  the  tongue  soft, 
moist,  marked  by  the  teeth,  covered  with  light  white  fur;  the  gums  pale,  pink,  firm 
fanes  calm;  skm  pleasant  to  touch  and  bedewed  with  slight  perspiration.  There 
was  a  tendency  to  diarrhoea,  and  slight  pain  was  complained  of  on  pressure  over 
abdomen.  Urme,  tested  on  the  spot  with  nitric  acid  and  heat,  was  free  from 
albumen.  ' 

On  the  opposite  side  of  the  river,  at  the  Franklin  Rice  Mill,  we  also  visited  with  Dr 
Hebert  a  patient  of  Dr.  Hays's,  Michael  Halceran,  a  native  of  Louisiana,  white,  male 
married,  aged  thirty-three  years.  He  had  been  taken  on  the  12th  at  10  a.  m.  with 
cfiiH,  violent  headache,  and  pain  in  back  and  legs,  accompanied  by  gastric  distress 
and  vomiting  The  last  continued  throughout  his  attack,  but  we  learned  from  his 
friends,  and  from  his  physician  later,  that  this  gastric  irritability  characterized  him 
even  m  health.  He  is  a  confirmed  dyspeptic,  vomits  his  food  frequently,  and  is  un- 
able to  retain  a  dose  of  medicine  unless  it  be  disguised  and  concealed  even  from  his 
suspicion.  Dr.  Hays  informed  us  the  next  day  that  when  he  first  saw  Halceran,  at  12 
m.  on  Sunday,  two  hours  after  his  seizure,  the  temperature  was  103°  Fahr.  Of  his 
temperature  Monday  he  had  no  record,  and  did  not  recall  it,  but  on  Tuesday  he  found 
It  to  be  lOlf  o  Fahr.  at  his  morning  visit,  and  102^  Fahr.  in  the  afternoon.  He  was 
said  to  have  had  yellow  fever  during  the  epidemic  of  1867. 

At  the  time  of  our  visit,  we  found  him  perfectly  free  of  fever.  He  conversed  cheer- 
fully and  readily,  and  his  whole  appearance  was  indicative  of  rapid  and  fine  conva- 
lescence. The  temperature  was  100"  Fahr.,  pulse  62  to  the  minute,  full,  soft,  slow; 
tongue  clean  and  moist;  no  yellowness  of  conjunctiva  or  skin.  Auscultation  of  heart 
revealed  a  soft,  aortic,  systolic  murmur.  Further  inquiry,  afterward  confirmed  by  Dr. 
Hays,  revealed  the  fact  that  the  patient  had  suffered  from  more  than  one  attack  of 
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acute  rheumatic  fever.  The  urine  shoAved  a  small  quantity  of  albumen,  probably 
persistent.  „     „  ,  ,         i  • 

In  an  adjacent  town  I  saw  Mrs.  Halceran,  wife  of  above,  well  advanced  in  conva- 
lescence from  a  similar  attack  of  fever,  lasting  only  forty-eight  hours.  She  complained 
of  feeling  a  little  weak,  but  had  a  good  appetite,  which  she  had  been  indulging  tor 
some  days  freely  and  without  harm.  Tliough  we  touched  at  this  point  the  following 
day,  we  did  not  think  it  worth  while  to  visit  these  patients  again. 

Moving  down  the  right  bank  of  the  river  we  stopped  at  Dr.  George  B.  Hays's  resi- 
dence. Point  Michel,  and  were  immediately  joined  by  the  doctor,  who  came  on  board 
the  tn<r,  and  took  us  to  visit  some  of  the  more  interesting  cases  of  his  own,  then 
under  treatment.  The  great  majority  of  the  patients  he  has  had  were  well  or  con- 
valescent. ,  ^      •  T    .    1  X  O       1  4-\ 

William  Gilmore,  white,  male,  aged  nine  years,  was  taken  at  midnight  teunclay  witli 
the  usual  light  chill  and  pains  in  back  and  legs.  Dr.  Hays,  at  the  date  of  his  hrat 
visit,  about  noon  on  Monday,  found  him  with  high  fever,  hot,  dry  skin,  Irequeut, 
quick  pulse,  white  furred  tongue,  and  free  from  nausea  or  pain  at  epigastrium;  the 
respiration  was  slightlv  hurried,  without  sighing,  and  there  was  no  jactitation.  His 
temperature  was  106^  Fahr.  The  following  forenoon  it  was  105°  Fahr. ;  m  the  atter- 
noon  104^0  Fahr.  On  Wednesday  morning  it  was  104i°  Fahr.  At  the  time  ot  our 
visit,  5.20  p.  m.,  it  was  103°  Fahr.  Although  an  unusually  nervous  child  and  minis- 
tered to  by  a  still  more  nervous  mother,  who  hastened  to  inform  him  that  the  visit  ot 
so  manv  doctors  did  not  necessaiily  portend  immediate  dissolution,  his  expression  was 
placid,' exhibiting  neither  alarm  or  depression.  The  conjuuctivte  were  pmkish;  l)ut 
there  was  no  intolerance  of  light,  nor  pain  on  pressure  over  the  eyeballs.  The  lace 
was  slightlv  flushed  without  capillary  congestion.  The  color  of  the  body  was  natural, 
and  there  was  no  vellowness  of  skin  or  eyes.  To  the  touch  the  surface  was  dry  and 
warm,  without  harshness  or  pungency.  The  pulse  was  100  to  the  nnnute;  respiration 
normal,  no  suspiria.  The  bowels  had  been  freely  moved ;  the  dejections  were  natural, 
the  urine  copious.  ITiere  was  slight  uneasiness  manifested  on  pressure  over  epigas- 
trium, and  headache ;  but  he  made  no  complaint  except  of  slight  headache. 

The  following  day  we  visited  him  again  at  10  a.  m.  He  had  slept  Avell ;  had  two 
rather  thin  stools  during  night,  the  last  at  4  a.  m. ;  with  both  had  passed  urme  freely. 
The  pulse  was  92;  temperature,  101f°  Fahr.  Fades  cheerful,  skin  pleasant.  Irom 
the  excessive  nervousness  of  the  little  patient,  we  could  not  secure  a  specimen  ol  urine 
for  examination  at  either  visit.  _  , ,    ,        ,  , 

In  this  locality  we  also  visited,  with  Dr.  Hays,  Millaudon  Potoon,  black,  male,  aged 
fourteen  years,  who  was  said  to  have  had  a  relapse,  succeeding  a  lever  of  lour  days 
duration.  We  saAV  him  again  the  followhig  morning.  At  neither  visit  did  he  have 
any  fever.  The  skin  was  rather  cool,  temperature  normal,  pulse  solt  and  very  com- 
pressible, but  not  frequent.  The  appetite  was  feeble,  strength  much  exhausted,  nimd 
ipiritless  and  dejected.  He  answered  questiona  willingly  but  sloAvly,  and  without 
aiiimation.  The  decubitus  was  lateral,  with  the  legs  semiflexed,  and  we  found  him 
lying  in  exactly  the  same  position,  with  the  same  air  of  utter  indifference,  on  our  sec- 
ond visit  as  we  had  left  him  on  our  first.  He  nade  no  complaint,  and  on  repeated  in- 
quiry admitted  no  special  discomfort.  His  jQother  told  us  that  he  had  been  at  work 
in  the  fields  up  to  the  date  of  his  first  atta  .k  ;  but  the  very  great  emaciation  he  ex- 
hibited was  certainly  not  attributable  to  the  brief  acute  attack  he  had  experienced. 
He  looked  to  me  to  be  like  a  well-advanced  case  of  tuberculosis,  and  on  inquiry  1 
learned  from  Dr.  Hays  that  his  father  had  died  of  phthisis  pulmonalis.  Dr.  Hays  had 
never  examined  liis  chest,  and  his  condition  and  surroundings  were  such  as  not  to  in- 
vite my  personal  auscultation  of  him.  A  specimen  of  his  urine  exhibited,  on  the  usual 
tests,  an  abundance  of  albumen.  . 

In  the  same  room  lay  a  younger  brother  of  Millaudon,  convalescent  from  a  mild 
attack  of  the  fever.  „      -,  ^  x 

At  the  quarantine  station,  which  we  reached  at  9  p.  m.,  we  found  to  our  regret  the 
assistant  quarantine  physician.  Dr.  C.  P.  Wilkinson,  down  with  the  fever.  He  had 
heen  taken  with  the  usual  symptoms  of  chill,  headache,  pam  m  the  back  and  legs,  at 
6  a.  m.  on  Sunday,  the  12th,  and  when  visited  by  us  on  Wednesday  at  10  p.  m.  was, 
therefore,  within' eight  hours  of  completing  his  fourth  day.  The  quarantine  physi- 
cian, Dr.  Finney,  had  kept  an  accurate  record  of  his  temperature— the  sole  instance 
in  which  we  had  the  fortune  to  obtain  it— from  which  it  appeared  that,  on  seizure, 
his  temperature  was  100^°  Fahr.    At  noon  the  same  day  it  was  103°,  and  the  same  m 

the  evening.  ,  ' 

Temp,  l  alir.  °. 

Monday  morning   Jj]^ 

Monday  afternoon  

Tuesday  morning  

Tuesday  afternoon  '   ^.j. 

Wednesday  morning   ^^^^ 

Wednesday  afternoon   ^ .... 

And  at  10  p.  m.,  as  taken  by  myself   ^""^ 
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He  had,  when  we  saw  him,  a  hot  skiu  ;  broad  moist  tong^^e,  covered  with  white  fnr; 
pulse  9U,  full,  soft,  regular,  no  precordial  nor  abdominal  distress  nor  vomiting  tlirough- 
out  the  attack.  He  had  taken  quinine  in  10-grain  doses  three  times  on  day  of  attack, 
but,  owing  to  the  irritation  it  excited,  had  at  lirst  moderated  and  then  discontinued 
its  use.  Wednesday  he  had  taken  two  2-grain  doses.  He  talked  to  us  with  unusual 
animation  and  energy  that  night,  and  the  following  morning  when  we  visited  him,  a 
little  after  daybreak,  we  found  him  perfectly  free  from  fever,  in  high  spirits,  and  only 
anxious  to  resume  as  soon  as  possible  the  duties  which  he  has  performed  with  so  much 
zeal,  tidelity,  and  intelligence. 

Dr.  Wilkinson  is  a  native  of  Lousiana,  aged  thirty  years.  He  stated  that  he  had 
had  an  attack  of  yellow  fever,  in  common  with  other  niembers  of  his  family,  in  1855. 

At  an  early  hour  the  following  morning,  September  16,  we  crossed  the  river  to 
Buras's  post-office,  which  lies  immediately  opposite  the  quarautine  station.  There 
we  had  the  pleasure  of  meeting  with  Dr.  Westeriield,  whose  practice  extends  for  many 
miles  above  and  below  that  point.  The  sum  of  the  information  gathered  from  him 
was  to  the  eftect  that  the  fever  had  prevailed  very  extensively  in  that  neighborhood 
—principally  above— which  he  attributed  to  the  batture,  there  being  a  caving  bank, 
washed  by  the  river  below.  The  fever  had  made  its  lirst  appearance  early  in  August, 
and  about  ten  days  thereafter  had  spread  through  the  entire  settlement,  as  many  as 
live,  six,  and  seven  cases  occurring  in  single  families,  and  in  some  of  these  death  by 
yellow  fever  had  happened  in  1878.  The  majority  of  his  cases  had  been  among  white 
children.  Negroes  enjoyed,  seemingly,  more  immunity,  and  females  still  greater.  The 
average  duration  of  the  fever  was  about  forty-eight  hours,  he  thought.  It  yielded 
readily  to  quinine :  fevers  chiefly  of  the  remittent  type,  though  he  had  seen  a  few 
intermittents.  There  had  been  no  death  in  his  practice,  nor  had  he  seen  a  single  case 
in  which  there  was  jaundice,  black  vomit,  or  suppression  of  urine. 

Dr.  J  ones,  whose  area  of  observation  and  practice  lies  on  the  same  bank  of  the  river, 
between  that  of  Dr.  Westeriield  and  that  of  Dr.  Hays,  and  with  whom  we  passed 
some  time  later  in  the  day,  had  treated  about  thirteen  cases  in  all.  There  was,  he 
thought,  a  well-marked  remission  in  every  case  he  had  seen,  but  he  had  made  no 
thermometric  observations.  The  exacerbation  took  place  toward  night.  The  fever 
yielded  readily  to  quinine,  which  he  gave  freely.  The  only  diffictilties  he  had  experi- 
enced in  the  management  of  his  cases  arose  from  the  tendency  to  undue  cerebral  ex- 
citement in  children.  He  had  lost  none,  nor  had  he  seen  any  case  with  jaundice,  black 
vomit,  or  supj^ression  of  urine. 

Dr.  Ryan  told  Dr.  Davidson  that  at  Pilot  Town  the  same  fever  had  prevailed  exten- 
sively. He  regarded  it  as  a  malarial  fever,  remittent  in  type.  It  yielded  readily  to 
quinine.  He  had  no  death  in  his  practice,  nor  had  any  of  his  cases  been  attended  with 
yellowness  of  skin  or  eyes,  or  black  vomit,  or  suppression  of  urine. 

Visiting,  with  Drs.  Hays,  Hebert,  and  Jones,  who  joined  us,  such  cases  of  special 
interest  as  we  had  seen  on  the  previous  day,  we  reached  Myrtle  Groove  about  2  p.  m., 
and  after  an  interesting  conversation  with  Dr.  J.  B.  Wilkinson— who,  with  two  of  his 
sous,  paid  us  a  visit  on  the  tug— steamed  directly  for  the  city,  which  we  reached  at  6 
1).  m.  on  Thursday  evening. 

Through  your  own  forethought  and  Dr.  Mitchell's  attentions  we  enjoyed  every  com- 
fort possible  on  such  a  trip,  and  I  take  this  opportunity,  on  the  part  of  the  whole  com- 
mission, to  express  their  deep  sense  of  the  courtesy  they  received  from  all  the  medical 
practitioners  of  the  coast,  who,  with  equal  candor  and  cordiality  at  much  selt-sacri- 
tice,  devoted  a  large  part  of  the  two  days  to  showing  us  every  case  of  interest  in  their 
practice  and  giving  us  all  the  information  that  could  possibly  throw  any  light  on  the 
object  of  our  mission. 

From  personal  observation,  and  from  the  information  gathered  on  the  spot,  I  have 
no  hesitation  in  expressing,  with  the  utmost  confidence,  the  conviction  that  the  dis- 
ease now  and  lately  prevailing  on  the  lower  coast  is  an  endemic  malarial  fever  of 
remittent  type,  and  for  the  most  part  of  a  mild  character.  Its  unusual  prevalence  is 
due  partly  to  the  meteorological  conditions  of  the  past  summer,  and  partly,  I  believe, 
to  the  widely  increased  cultivation  of  rice.  The  alarm  it  temporarily  excited  was 
owing  to  its  fatal  results  in  a  single  family  at  the  outset.  Beyond  this  isolated  in- 
stance it  has  been  attended  with  the  slightest  mortality,  and  but  for  that  it  would 
have  scarcely  excited  comment  except  as  to  its  prevalence  and  ditiusion.  The  diag- 
nosis obviously  lies  between  mahirial  and  yellow  fever,  and  the  reasons  for  assigning 
it  to  the  former  class  seem  to  me  patent  and  indisputable. 

In  the  first  place,  all  the  practitioners  in  the  infected  district  agree  in  the  opinion, 
unqualifiedly  expressed,  that  the  disease  is  remittent  fever,  such  as  they  are  accus- 
tomed to  treat  every  summer.  The  laity  seem  generally  to  share  their  views,  giving 
the  fever  the  trivial  names,  indifferently,  of  lafievre  du  pays  or  lafievre  paludieime.  Its 
ready  amenability  to  ({uinine  is,  in  itself,  a  strong  proof  of  its  miasmatic  nature.  If 
accurate  records  had  been  kept,  they  would  have  been  of  prime  assistance  in  arriving 
at  certain  conclusions;  but,  owing  to  loss  or  breakage  of  instruments.  Dr.  Hays  was 
the  only  physician  wc  met  possessed  of  a  thermometer,  and  the  infrequency  of  his 
visits,  from  the  great  number  of  patients  and  the  distances  to  be  traveled,  lessened  th^ 
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value  of  liis  observations  as  a  clinical  aid  to  diagnosis.  Nor  was  it  possible,  from 
tbe  most  painstaking-  inquiry,  to  extract  any  supplemental  information  from  the  at- 
tendants or  families  of  the  sick.  For  the  most  part  untrained,  ignorant,  careless, 
incapable  alike  of  observing  or  describing  the  most  familiar  phenomena,  the  utmost 
that  could  be  hoped  from  them  as  nurses  would  be  to  give  a  dose  of  medicine  at  pre- 
scribed hours.  Under  these  circumstances  the  general  impression  of  the  medical  at- 
tendant as  to  the  continued  or  interrupted  course  of  the  fever  is  the  only  eyidence  that  • 
can  be  had,  and  this,  as  I  have  stated,  was  uniformly  to  the  eftect  that  m  all  the  cases 
diurnal  remissions  occurred,  usually  in  the  morning,  judging  from  lowered  pulses, 
diminished  heat  of  skin,  moisture,  &c.  .n-ux  xxi 

In  theory  and  in  text-books  a  remission  is  a  well-defined,  notable  abatement,  at  cal- 
culable intervals,  of  all  the  more  prominent  symptoms  of  the  fever,  lasting  for  many 
hours  But  at  the  bedside,  especially  in  our  graver  forms  of  autumnal  levers,  a  re- 
mission is  too  frequently  an  obscure,  imperfect,  and  ill-defined  pause,  as  it  were,  be- 
tween two  prolonged  exacerbations,  filling  up  almost  twice  the  entire  round  of  twenty- 
four  hours.  The  temporarily  lowered  i)ulse  swiftly  resumes  its  force  and  frequency  ; 
the  moisture,  slight  and  transient,  extending  only  over  the  forehead,  face,  and  neck 
quickly  dries  up,  and  the  accurate  and  continued  observation  which  marks  the  bnet 
return  of  the  same  phenomena  at  the  same  hour  of  the  succeeding  day  can  alone  truly 
interpret  its  quality  and  meaning.  ^-.^x-  v  •• 

With  their  imperfect  opportunities  and  means  of  detecting  such  remissions  it  is 
scarcely  to  be  wondered  at  that  the  physicians  had  no  charts  to  exhibit.  But  Dr.  W  il- 
kinson  was  suffering  when  we  saw  him  from  the  same  time  of  fever  that  we  had  seen 
in  him  all  day,  and  in  his  case  the  record  kept  by  Dr.  Finney  supplies  the  missing  link. 
It  shows  an  access  of  fever,  lasting  all  Sunday,  with  a  well-marked  remission  m  the 
mornino-  and  exacerbation  in  the  evening  of  the  following  day,  and  the  exact  repeti- 
tion of  this  rise  and  fall  of  temperature  on  two  successive  days  therealter,  terminating 
at  the  end  of  the  fourth  day  in  a  complete  apyrexia.  ^  ^      ^  n  i 

Had  a  similar  record  been  kept  in  all  the  cases  I  do  not  doubt  that  it  would  have 
equally  exhibited  their  remitting  character,  though  doubtless  in  many  ot  them  the 
remissions  may  not  have  been  so  strongly  marked.  ^      ix-i  • 

So  much  concerning  the  type.  Of  the  nature  of  the  fever,  without  multiplying  de- 
tails, I  will  simply  say  that  neither  in  its  special  features  nor  in  their  entirety  could  I 
realize  a  single  prominent  characteristic  of  yellow  fever. 

The  broad?  white,  lightly-furred  tongue,  moist  in  all  stages,  lacking  the  dry  brown 
center  or  fiery  tip  and  edges ;  the  firm  gums,  free  from  sordes  or  oozing,  or  the  clear 
or  only  liphtly-sulfused  eve,  not  smoky  or  brilliant  or  dull,  with  no  tinge  ot  yellow- 
ness; the  warm,  pleasant^ skin,  neither  bathed  in  hot  sweat,  nor  harsh,  nor  pungent 
to  the  touch,  nor  bronzed,  nor  jaundiced,  nor  exhibiting  capillary  congestion;  the 
universal  freedom  from  jactitation  and  delirium;  the  normal  respiration,  neither  hur- 
ried, nor  labored,  nor  sighing;  the  fades,  free  alike  from  terror  or  depression,  calm, 
cheerful,  smiling ;  the  Rotable  absence  of  any  stage  ot  calm  intervening  between  a 
primary  or  secondary  fever  or  of  black  vomit,  or  tarry  dejection  or  suppression  of  the 
urine,  or  sudden  cardiac  syncope,  render  it  as  certain  as  clinical  observation  can  that 
the  fever  is  not  yellow  fever.  ,       ,  ,        .  i-^  • 

And  if  we  except  the  Giordano  family,  the  extremely  light  mortality  is  no  new  im- 
portant factor  in  the  conclusion.  Dr.  Hays  attributes  the  death  of  these  lour  children 
of  one  household  to  their  intractableness  and  refusal  to  take  medicine.  Now,  m  the 
graver  forms  of  malarial  fever  the  early  and  free  administration  of  quinine  otten  otters 
the  sole  means  of  saving  life;  but  I  cannot  help  thinking  that  in  this  instance  there 
coexisted  some  peculiarly  malign  local  influence  not  made  out,  or  special  family  pre- 
disposition not  understood-a  fact  we  are  called  on  frequently  to  deplore.  I  oi  of  at 
lea^t  150  cases  that  we  can  reckon,  and  doubtless  a  large  number  «tt^«f  tli« 
ne-roes,  who  neither  sought  nor  obtained  medical  assistance,  scattered  along  both 
banks  of  the  river,  under  bad  hygienic  conditions,  crowded  m  close  damp,  dark,  ill- 
ventilatetl  rooms,  seen  usually  late  and  necessarily  infrequently,  Avith  no  nursing,  or 
worse,  lifted  out  of  bed  or  seated  up  for  every  occasion,  m  every  st^ge  of  the  disease, 
Tnd  fbd  or  starved  as  fortune  favored-improperly  and  unseasonab  y  often,  and  as  the 
wakin-  or  the  whim  of  the  nurse  chanced;  out  of  this  large  number  of  cases,  as  we 
have  said,  but  two  deaths  have  occurred.  Yellow  fever  whenever  it  P^eyai Is-so  far 
as  I  know-stands  high  among  the  most  fatal  diseases  of  our  nosological  table 

Nor  isThe?raiiy  hiSt  of  such  a  march  of  the  disease  from  house  to  house,  or  by  pei - 
Bonal  contact,  as^can  almost  always  be  traced  in  ^ont^S\^xm  ^iseas^^^^^^ 
amono-  a  sparse  population,  and  never  so  easily  traced  as  under  such  conditions  as  exLst 
Cre  wLn  the  dwelling-houses  are  stretched  along  in  one  continuous  and  unbroken 
line  'foUowinir  the  curves  of  the  levee  under  which  they  he.  i  i 

What  are  tie  facts?  Dr.  Westerfield  told  us  that  his  first  cases  occurred  early  n 
August,  and  by  the  10th,  after  a  pause  of  a  few  days,  the  whole  ^^^f  l^^"^f  ^  .^^f «  I 
vo Ived  Dr  Hays  gives  a  somewhat  similar  history  ot  his  section;  but  ns  first  oa^.e 
dkl  n  't  oc^nr  untU  the  15th  of  August.  Now,  the  middle  of  Dr.  Westerfie hl's  Ime  is 
d  rectlv  opp^  quarantine  station.    Dr,  Hays's  practice  hes  many  miles  above. 
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And  at  first  sight  this  miglit  seem  to  furnisli  a  clue  to  tlie  source  of  the  disease  if  it 
\vere  yellow  lever,  although  we  knew  of  but  one  infected  ship,  the  Excelsior  at  quar- 
antine this  summer,  though  of  course  many  ships  liom  infected  ports  have  been  de- 
tained there  Irom  time  to  time.  The  solution  of  tlie  phenomenon,  grantini--  the  dis- 
ease to  be  malarial,  is  not  fiir  to  seek.  Owing  to  the  shorter  distance  to  the  Gulf  and 
the  natural  configuration  of  the  land,  drainage  in  the  lower  is  much  more  rapid  than 
that  m  the  upper  part  of  this  area.  Mr.  F.  C.  Brooks,  a  planter  of  the  neighborhood, 
m  orms  me  tliat,  although  the  rice  matures  in  both  sections  about  the  same  thue  the 
difierence  m  the  time  of  drainage  (the  water  being  let  otf  the  fields  simultaneouslv )  is 
from  seven  to  ten  days,  nearly.  As  the  water  is  left  olf  usually  about  the  middle  of 
July  the  tever,  as  might  have  been  auticipi.ted,  made  its  appearance  alono-  the  river 
trom  below  upward  just  so  soon  as  the  hot  sun  of  July  and  August  could  draw  up  from 
tnereekm^T  ground  the  miasm  which,  whatever  its  specific  nature,  is  doubtless  telluric 
m  Its  origin. 

Finally,  the  epidemic  now  prevailing  in  the  parish  of  Plaquemines  is,  unhappilv  noi 
confined  to  the  lower  coast.  Along  both  banks  of  the  river  as  far  up  as  Donaldson- 
yille,  m  Jeftei;son,  m  Saint  John  Baptist,  Saint  Charles,  Sain*  James,  and  Ascension 
lam  informed  by  my  friends— physicians  and  planters— that  the  same  or  a  similar 
lever  exists.  Since  the  latter  part  of  June  I  have  treated  in  New  Orleans  a  fever  iden- 
tical with  that  which  I  found  in  Plaquemines,  invariably  remittent,  and  many  of  them 
tar  more  serious  than  any  which  I  saw  below.  A  few  days  only  before  I  started  on 
this  mission  I  had  treated  for  a  severe  remittent  the  clerk  of  the  Alvin,  a  packet  in  the 
l^.^er  coast  trade.    He  was  seized  with  the  fever  ou  the  coast,  and  brought  to  the  city 

And  this  wide-spread  outbreak  of  malaria,  during  the  present  summer,  is  generally 
attributed  by  the  residents  along  the  river,  above  and  below,  to  the  increased  aciea<>e 
under  cultivation  in  rice.  In  a  letter  irom  Dr.  E.  Dufiel,  of  Ascension,  dated  Septem- 
ber l.i  and  received  on  my  return,  that  most  competent  observer  says:  "I  am  very 
busy,  having  a  great  many  cases  of  malarial  fevers,  at  times  very  iWtal,  particularly 
it  ne<riected  at  first.  One  of  the  worst  complications  is  congestion  of  the  brain  and 
tew  It  any,  recover  when  thus  afiected.  The  extensive  cultivation  of  rice  in  Louisiana 
will  be  very  detrimental  to  the  health  of  the  people  and  a  scourge." 

A  planter  on  the  lower  coast  tells  me  that  eight  or  nine  years  ago  malarial  fevers 
were  comparatively  infreciueiit  and  mild  in  that  section,  but  have  increased  in  num- 
bers and  seventy  Just  in  proportion  to  the  increase  of  the  rice  area.  1  do  not  doubt 
the  truth  ot  the  statement,  which  is  in  strict  accordance  with  all  we  know  of  tbe  his- 
tory ot  rice  culture  and  its  connection  with  miasmatic  fevers  elsewhere,  notably  in 
South  Caroliua  ajid  Georgia.  In  Louisiana  two  potent  causes  will  contribute  to  the 
increased  cultivation  of  this  cereal.  The  poor  man  will  give  a  natural  preference  to 
a  crop  Avhich  cmi  be  raised  with  small  expenditure  of  labor,  and  which  needs  no  capi- 
tal to  take  It  ott,  and  the  wealthier  sugar-planter  finds  in  it  a  valuable  accessory  to  his 
main  crop,  harvested  early,  commanding  cash  readily,  and  furnishing,  at  the  very  sea- 
sou  he  most  needs  it  the  large  outlay  required  to  convert  his  standing  cane  into  a 
marketable  commodity.  ® 

Whether  the  health  of  New  Orleans  will  thus  be  engendered  only  time  can  show,  but 
that  our  hitherto  salubrious  lowlands,  if  turned  into  paddy  fields,  will  become  hoti)eds 
ot  malaria,  hostile  to  the  health  and  perhaps  fatal  to  the  presence  of  the  white  race, 
there  is  little  reason  to  doubt.  * 
I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

J.  DICKSON  BRUNS,  M.  D., 
Chairman  Committee  on  Fever  of  Lower  Coast, 

I  concur  with  the  above  full  and  able  report  regarding  the  disease  prevailing  on  the 
Lower  Mississippi  coast  as  essentially  a  miasmatic  fever  of  a  remittent  type,  occasioned 
by  the  emanations  from  the  rice  fields  stretched  along  the  coast,  and  its  diftusion  over 
so  extendecl  an  area  as  probably  due  to  the  peculiarities  of  the  present  season,  charac- 
terized, as  it  has  l)een,  by  long-continued  rains,  followed  at  harvest  time  of  the  ric& 
by  very  hot  and  dry  weather.  I  saw  no  case  of  the  fever  which,  in  my  judgment, 
could  be  said  to  present  diagnostic  signs  of  yellow  fever.  ^  j    »  > 

a  TLT  75  J-  P-  DAVIDSON,  M.  D. 

8.  M.  Bemiss,  M.  D., 

Resident  Member  National  Board  of  Health. 

^t^'^^-^n^^'^^*  ^/  P^^^-  ^^'"^^'^  ^^^^^  Davidson  was  made  the  rule  for  my  official  action,  as 
the  tollowing  telegram  will  show  :  ' 

tttt>..^,    o     ^       Tr.  7 .  ^EW  Orleans,  September  22. 

TURXEK,  Secretary,  Ifashington,  D.  C: 

.  Commission  appointed  by  National  Board  of  Health  reports  fever  on  Lower  Missis- 
sippi to  be  malarial. 

This  may  be  giveu  Associated  Press.    Reports  will  be  published  in  New  Orleans 

BEMISS. 
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To  some  it  may  not  seem  clearly  justifiable  for  a  sanitarian  occupying  tlie  responsi- 
ble position  wliich  I  held  at  the  time  of  these  occurrences  to  surrender  honest  convic- 
tions in  the  discharge  of  official  duties.  But,  while  the  circumstances  were  particu- 
larly embarrassing,  it  appeared  to  me  at  the  tiiueto  be  my  duty  to  adopt  the  majority 
report  as  a  rule  of  action. 

But  it  so  happened  tliat  one  of  the  children  in  a  family  warned  by  Dr.  Wilkinson 
to  leave  the  neighborhood  came  to  the  envu'ons  of  the  city  and  there  was  attackad 
with  yellow  fever  on  the  day  after  its  arrival,  and  died  on  the  third  day. 

This  case  is  referred  to  in  the  following  telegram  from  the  acting  i)resident  of  the 
Louisiana  State  board  of  health : 

[Telegram  from  Dr.  F.  Loeber,  acting  president  of  tlie  Louisiana  State  board  of  health.] 

Ne^v  Orleans,  La.,  October  5,  1880. 

Dr.  T.  J.  Turner,  Secretary  National  Board  of  Health,  TFashiiif/fon,  I).  C.  : 

One  death  from  yellow  fever  on  the  night  of  Soptemlier  4,  at  No.  409  South  Liberty 
street,  nearly  a  mile  from  the  commercial  centers,  and  the  same  distance  from  the  liar- 
hor.  Immediate  burial,  disinfection  of  premises  have  been  enforced,  and  all  precau- 
tions will  be  taken. 

F.  LOEBER, 
Acting  President  State  Board  of  Health. 

The  Amoretti  family,  disappointed  in  their  efforts  to  escape  the  pestilence,  concluded 
to  return  to  their  honle,  which  was  done  a  few  days  after  the  child's  death,  taking  with 
them  the  Giordani  child. 

Some  time  after  their  arrival  at  home  a  third  child  (of  Amoretti)  took  sick  and  died 
like  the  brother  in  a  few  hours  and  with  same  symptouis.  About  October  5  the  Gior- 
dani child,  which  had  accompanied  them  in  their  flight  and  returned  with  them,  fell 
ill  and  died  of  same  trouble,  being  the  hfth  child  which  died  in  Giordani's  family  of  same 
disease. 

RELATIONS  WITH  STATE  BOARD  OF  LOUISIANA. 

Soon  after  the  organization  of  the  State  board  I  had  an  interview  with  its  president, 
and  assured  him  of  a  disposition  on  the  part  of  the  National  Board  of  Health  to  co-op- 
erate with  the  State  board,  and  tendered  him  i>ll  tbe  information  and  aid  Ave  were  able 
to  afford  him  as  presiding  officer  of  his  board.  Similar  assurances  Avere  made  in  an 
official  meeting  of  the  joint  conference  conmiittee  of  the  "Auxiliary  Sanitary  Associ- 
ation," the  "Cotton  Exchange"  of  Ncav  Orleans,  the  State  board,  and  myself  as  rep- 
resentative of  the  National  Board. 

At  a  subsequent  date,  June—,  1880,  sanitary  inspectors  nominated  by  the  president 
of  the  State  board  of  health  of  Louisiana  Avere  appointed  by  the  National  Board.  These 
officers,  who  were  to  be  paid  by  the  National  Board,  Avere  charged  Avith  the  duty  of 
inspecting  all  river  craft  and  railroad  freight  leav  ing  the  city.  It  Avas  at  first  proposed 
to  confine  these  inspections  to  river  craft,  but  the  president  of  the  St;ite  board  repre- 
sented that  it  was  equally  important  to  make  inspections  of  railroad  freighi  ,  and  that 
both  Avere  essential  to  give  confidence  to  other  comnmnities.  In  accordance  Avith  his 
request,  the  railroad  inspections  Avere  ordered  to  be  nuide  by  the  officers  in  question, 
who  had  been  nominated  by  himself. 

During  the  night  of  the  5th  of  July  the  bark  Excelsior  arrived  at  the  Avharf  lit  the 
foot  of  Calliope  street.  On  the  evening  of  the  7th,  forty-three  hours  after  her  arrival, 
one  of  her  sailors  Avas  attacked  with  yelloAV  fever.  The  local  sanitary  authorities  Avere 
in  entire  ignorance  of  the  existence  of  this  case  of  fever  until  the  patient  Avas  taken  to 
Touro  Intirmary,  on  the  10th  of  July.  The  patient  there  lell  under  the  charge  of  Dr. 
Loeber,  a  member  of  the  State  board  of  health,  Avho  recognized  the  nature  of  the  dis- 
ease, and  promptly  reported  it  to  his  board. 

The  Excelsior  Avas  freighted  Avith  coffee,  Avhich  Avas  landed  before  the  case  of  fever 
was  discovered  among  her  crcAv.  Prior  also  to  this  time  some  several  hundred  sacks 
of  the  coffee  had  been  shipped  to  various  places  in  the  AVest  and  South.  I  h)oke(l 
upon  it  as  my  duty  to  give  information  to  the  sanitary  authorities  at  the  places  to 
w^hich  these  shipments  had  been  made.  A  good  deal  oi'  unnecessary  an<l  excited  dis- 
cussion arose  in  consequence  of  the  action  of  the  National  Board  in  relation  to  the 
Excelsior's  cargo.  The  action  has  been  fully  explained  in  the  quarterly  report  of  the 
Board  for  the  quarter  ending  September  :'.0,  1880. 

I  am  entirely  unable  to  state  what  number  of  cases  of  yellow  lever  have  occurred 
in  Louisiana  or  Ncav  Orleans  Avho«e  origin  may  Avith  great  probability  be  attributed 
to  infection  introduced  l)y  the  Excelsior.  Excduding  from  «;onsideration  f  he  cases 
which  occurred  on  tlie  loAA'er  coast  not  very  distant  from  the  quarantine  station,  I  am 
certain  that  a  case  of  yellow  fever  occurred  somewhei  e  about  the  lirst  week  of  August^ 
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and  within  a  radius  of  four  squares  from  the  Excelsior's  landing.  Shortly  subsequent 
to  this  period  I  was  credibly  informed  that  a  case  of  yellow  fever  had  been  treated  by 
a  highly  respectable  physician,  and  the  diagnosis  had  beenverilied  by  one  of  the  most 
experienced  practitioners  of  the  city. 

On  the  4th  of  October  a  death  occurred  from  yellow  fever  at  No.  409  Liberty  street. 
In  this  instance  also  the  source  of  infection  is  unknown. 

A  gentleman  concerned  in  t^hipping  interests  informed  Inspector  S.  H.  Collins  that 
he  was  the  owner  of  a  house  in  the  innnediate  rear  of  the  house  409  Liberty  street,  and 
that  the  captain  of  the  Excelsior  had  remained  there  while  his  vessel  was  detained  in 
(luarantine,  but  refused  more  circumstantial  information  upon  finding  that  Dr.  Col- 
lins was  in  the  service  of  the  National  Board. 

With  such  scanty  information  as  I  was  able  to  obtain  it  was  difficult  to  determine 
whether  my  line  of  duty  did  not  require  me  to  advise  close  quarantine  against  New 
Orleans  by  surrounding  States  and  X)opulations.  In  my  ultimate  determination  to 
adopt  a  different  course,  I  was  greatly  influenced  by  two  considerations : 

1st.  That  the  vigilance  of  the  ofticers  during  inspection  service  would  aid  in  protect- 
ing other  communities  from  importation  of  infections  from  New  Orleans. 

2d.  The  cases  which  occurred  showed  feeble  epidemic  force  or  tendency  to  spread. 

I  cannot  close  this  report  without  a  favorable  mention  of  the  fact  that  Mr.  Clarke, 
the  vice-president  of  the  Chicago,  Saint  Louis  and  New  Orleans  Railroad,  in  the  early 
part  of  the  summer  requested  me  to  appoint  a  medical  inspector  for  constant  service 
on  his  line  of  road.  With  the  consent  of  the  executive  committee,  I  ajipointed  Dr. 
Henry  Stone,  v\-ho,  by  the  request  of  Mr.  Clarke,  was  to  receive  his  pay  from  the  road, 
but  his  instructions  from  the  National  Board. 

Mr.  Pandelly,  the  manager  of  Morgan's  Louisiana  and  Texas  Railroad  and  line  of 
ships,  also  adopted  this  plan,  and  I  appointed  Dr.  Paul  Carrington  as  medical  inspector 
for  their  lines,  by  approval  of  the  executive  committee.  This  method  is  worthy  of 
more  general  adoption. 

Respectfully  submitted. 

S.  M.  BEMISS,  M.  D., 
Member  National  Board  of  Health. 

Dr.  J.  L.  Cabell, 

President  of  the  National  Board  of  Health. 


APPENDIX  S. 
MISSISSIPPI  RIVER  INSPECTION  SERVICE, 
By  Dr.  R.  W.  Mitchell. 

Memphis,  Tenn.,  December  31,  1880. 

Sir  :  Pursuant  to  instructions  dated  May  15,  1880,  I  was  placed  in  charge  of  the 
Mississippi  River  inspection  serAnce,  and  directed  to  locate  and  put  in  operation  the 
several  stations  forthwith,  and  to  organize  the  service  in  all  its  details  in  accordance 
with  the  plans  and  estimates  previously  submitted  and  approved  by  the  executive 
committee.  Dr.  F.  W.  Reilly  was  ordered  to  report  for  duty  as  my  assistant,  and  I 
empowered  him  to  select  inspectors  for  the  various  stations,  officers,  engineers,  and 
other  employes  for  the  patrol  boat  and  launches  (then  being  built  at  Pittsburgh, 
Pa. ),  and  all  other  persons  necessary  for  the  conduct  of  the  service,  subject  to  the 
approval  of  the  executive  committee  of  the  National  Board. 

On  the  25th  of  May  inspections  were  begun  at  the  port  of  New  Orleans,  the  stations 
l)elow  Vicksburg,  Mississippi,  and  Memphis  having  been  meanwhile  established,  with 
Inspectors  Banks  and  Collins  in  charge,  respectively.  June  23  an  additional  station, 
in  charge  of  Inspector  Ashton,  was  established  at  Bayou  Sara,  La.,  at  the  request  of  the 
Shreveport  (La.)  board  of  health  and  of  the  steamboat  interests  concerned  in  the 
navigation  of  the  Red,  Ouachita,  and  Atchafalaya  Rivers.  The  establishment  of  the 
Cairo  (111.)  station  was  deferred  (pending  the  receipt  of  the  necessary  request  from 
the  local  health  authorities)  until  July  14,  when  it  also  was  opened,  in  charge  of  In- 
spector Smith. 

Inspections  were  continued  at  New  Orleans  and  Vicksburg  until  October  15,  an  ex- 
tension l)eyond  the  time  originally  contemplated  (September  30),  made  necessary  by 
the  action  of  the  VicksV)urg  authorities,  Avho,  in  view  of  the  sickness  in  Plaquemines 
Parish,  Louisiana,  below  New  Orleans,  and  for  other  reasons,  made  on  September  24  a 
fornial  request  that  inspections  of  boats  clearing  from  New  Orleans  for  Vicksburg  be 
continued  until  October  15. 
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The  station  at  Cairo  was  suspended  provisionally  on  August  21,  primarily  because 
of  the  absence  of  suspicious  sickness  in  the  valley  above  New  Orleans,  and  incidentally 
because  the  expense  of  maintaining  the  additional  station  at  Bayou  Sara  had  not  been 
estimated  for,  and  its  maintenance,  which  was  deemed  important,  had  trenched  upon 
the  sum  at  the  disposal  of  the  inspection  service. 

PERSONNEL  OF  THE  SERVICE. 

The  following-named  persons  were  employed  as  river  inspectors  during  the  season: 

Ashton,  Dr.  W.  W.— Appointed  inspector  in  charge,  Bayou  Sara  station,  June  12; 
transferred  to  reserve  corps  October  7. 

Banks,  Dr.  E.— Appointed  inspector  in  charge  Vicksburg  Station  May  24;  resigned 
August  23,  ^      J  o 

Collins,  Inspector  S.  H.— Relieved  from  special  duty  in  Memphis  and  ordered  to 
Memphis  station  as  inspector  in  charge  May  21;  transferred  to  New  Orleans  August 
2;  made  supervising  inspector  at  that  port  August  7,  vice  Rice,  relieved;  transferred 
to  Ship  Island  quarantine  station  October  13. 

Kennedy,  Dr.  S.  D.— Appointed  inspector  at  New  Orleans  August  1;  transferred  to 
reserve  corjis  September  30. 

McCutchon,  Inspector  P.  B.— Transferred  from  reserve  corps  and  assigned  to  duty 
at  New  Orleans  May  25;  transferred  to  reserve  corps  October  16. 

Parham,  Inspector  F.  W.— Transferred  from  reserve  corps  and  assigned  to  duty  at 
New  Orleans  May  25 ;  ordered  to  Mejnphis  station  to  relieve  Inspector  Collins  July 
31 ;  transferred  to  reserve  corps  October  1. 

Rice,  Inspector  C.  A. — Transferred  from  reserve  corps  and  assigned  to  duty  as  super- 
vising inspector  at  the  port  of  New  Orleans  June  2 ;  relieved  at  his  own  request  and 
ordered  to  Cairo  Station  to  relieve  Inspector  Smith  August  7;  ordered  to  Vicksburg 
Station  to  relieve  Inspector  Banks  August  21;  transferred  to  reserve  corps  October  31. 

Smith,  Dr.  W.  R.— Appointed  inspector  in  charge  of  Cairo  Station  July  14;  resigned 
August  11. 

The  Temajinrng  personnel  of  the  service  comprised  the  officers  and  crew  of  the  patrol- 
boat,  H.  H.  Beiiner — a  captain,  pilot,  mate,  engineer,  purser,  carpenter,  cook,  watch- 
man, two  firemen,  and  three  deck-hands;  also,  two  engineers  and  two  firemen  for  the 
steam-launches  Lookout  and  Sentinel;*  one  boatman  at  the  Cairo  Station;  two  boat- 
men and  a  cook  at  each  of  the  stations  at  Memphis  and  Vicksburg;  and  one  boatman 
and  a  watchman  at  the  Bayou  Sara  Station— making  a  total  of  eight  inspectors  and 
twenty-six  employes. 

While  the  director  cordially  acknowledges  the  intelligent  and  faithful  support  he 
has  received  from  the  inspectors  generally,  there  is  much  to  be  desired  in  the  methods 
of  securing  the  proper  officers  for  this  service.  During  the  prevalence  of  an  epidemic 
it  is  usually  easy  to  obtain  the  best  professional  services ;  but  when  the  ordinary  cur- 
rent goes  on  uninterruptedly  it  requires  special  inducements  to  cause  medical  nien  to 
abandon  practice  and  isolate  themselves  from  family,  home,  and  society  in  the  monot- 
onous and  irksome  conduct  of  an  inspection  station.  It  will  probably  always  be  feasible 
to  fill  positions  at  large  cities  like  New  Orleans ;  but  it  can  hardly  be  expected  that 
the  Board  will  meet  with  the  same  good  fortune  in  the  future  that  it  has  during  the 
past  season  in  satisfactorily  officering  the  intermediate  stations.  These  are,  of  neces- 
sity, unattractive  positions ;  remote  from  companionship  and  not  seldom  unhealthy 
by  reason  of  malarious  surroundings,  t  When  to  this  is  added  the  limited  duration  of 
the  season  and  rate  of  pay  allowed,  it  will  be  seen  that  the  service  ofters  few  induce- 
ments to  properly  qualified  men. 

THE  NATURE  OF  THE  INSPECTIONS,  AND  THEIR  EFFECT  UPON  THE  COMMERCE  OF  THE 

MISSISSIPPI  VALLEY. 

In  anticipation  of  closing  the  stations  on  the  30th  September,  a  circular-letter  was 
addressed  to  the  inspectors  in  charge  on  the  18th  of  that  month,  instructing  them  to 
forward,  with  their  detailed  reports  of  the  operations  at  their  respective  stations,  con- 
cise statements  of  their  views  concerning  the  service,  ''(A)  From  the  stand-point  of  pre- 
ventive medicine,  as  tending  to  secure  (1)  a  better  sanitary  condition  of  vessels;  (2)  a 
heightened  sense  of  public-health  responsibility  among  shippers  and  common  carriers ; 
(3)  more  efficient  safeguards  against  the  spread  of  epidemic  diseases ;  and  (B)  From 
an  economic  stand-point,  as  tending  to  prevent  unnecessary  interruption  to  travel  and 
traffic  during  the  existence  of  such  diseases."   In  answer  to  this  request  the  following 

*The  sanitary  patrol-boat  and  the  two  launches  above-named  were  delivered  to  the  director  at  Mem- 
phis  July  7,  and  the  remaining  launch,  the  Picket,  was  received  at  Cairo  July  13. 

t  At  the  Vicksburg  Station,  three  and  a  half  miles  below  the  city,  every  person  on  duty  during  the 
season  suffered  from  malarial  fever ;  one  inspector  was  pormanently  invalided  and  obliged  to  resign, 
and  at  one  time  for  a  period  of  nearly  tliree  weeks  there  was  not  a'shigle  well  person  at  the  station. 
This  was  attributed,  in  part,  to  the  insttilicieiit  piolectiou  .afforded  by  the  tents  in  which  the  people 
were  housed  at  this  station. 
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from  Inspector  Parliam  was  receired  among  others,  and  is  liere  furnished  as  embody- 
ing the  result  of  the  practical  experience  of  one  of  the  most  intelligent  and  impartial 
of  "those  engaged  in  the  service. 

REPORT  UPOX  THE  OPERATIONS  OF  INSPECTION  STATION  NO.  2. 
[By  F.  W.  Pakham,  M.  D.,  Inspector  in  Charge.] 

I  hare  been  requested  from  the  office  of  the  director  to  make  a  statement  of  my 
views  concerning  the  inspection  service  now  closed.  I  will,  perhaps,  make  myself 
clearer  by  prefacing  my  remarks  by  a  brief  description  of  the  manner  in  which 
inspections  have  been  performed  at  New  Orleans  and  at  this  station.  Having  been 
assigned  to  duty  at  New  Orleans  for  the  months  of  June  and  July,  and  at  President's 
Island  (below  Memphis)  during  August  and  September,  I  can  speak  from  personal 
observation  at  both  places. 

In  New  Orleans  boats  were  requested  to  notify  us,  as  soon  after  arrival  as  possible, 
when  it  would  be  convenient  for  the  inspector  to  make  the  necessary  examination. 
This  time  was  generally  after  the  cargo  had  been  discharged  and  the  rubbish  removed 
from  the  hold  and  deck.  The  boat  was  examined  throughout,  from  keelson  to  ' '  texas." 
If  her  condition  was  found  in  all  parts  satisfactory,  she  was  permitted  to  take  on 
cargo  ;  but  if  the  bilge,  hold,  or  other  part  inaccessible  in  a  loaded  boat  was  discovered 
in  insanitary  condition,  directions  were  given  for  removing  objectionable  features, 
and  a  second  visit  was  paid  to  ascertain  what  eflbrt  had  been  made  to  carry  out 
instructions  before  loading  began.  Finally,  just  before  departure  an  examination 
was  instituted  especially  to  determine  the  character  and  condition  of  cargo,*  to  visit 
those  portions  of  the  boat  not  seen  in  the  previous  inspections,  to  see  all  sick  persons 
on  board,  and  to  furnish  the  certificate  filled  out  according  to  the  facts. 

At  this  station — President's  Island — the  manner  of  proceeding  was  somewhat  differ- 
ent. Boats  from  Vicksburg  and  above  were  treated  as  in  New  Orleans,  excepting 
that  only  one  inspection  was  required,  all  desired  information  being  attainable, 
owing  to  the  fact  that  during  the  summer  season  these  boats  do  not  carry  much 
Iteight  in  the  holds.  With  reference  to  boats  from  New  Orleans,  if  the  New  Orleans 
inspector  had  certified  that  the  condition  of  boat,  her  cargo,  and  passengers  was 
entirely  satisfactory,  or  if,  this  not  being  the  case,  the  inspector  at  Station  No.  1  had 
indorsed  on  the  certificate,  as  the  result  of  his  examination,  that  all  objections  of  the 
New  Orleans  inspector  had  been  removed,  it  was  not  considered  necessary  at  this 
station  (No.  2)  to  detain  the  boat  so  long  as  would  be  required  to  enable  the  inspector 
to  make  a  thorough  reinspection ;  but  any  changes  in  cargo  and  passengers  since 
leaving  last  station  were  noted,  all  sick  persons  on  board  were  personally  examined, 
and  the  diagnosis  stated  in  the  form. 

If  a  boat  had  not  an  originally ' '  clean  "  bill  nor  a  proper  indorsement  by  last  inspector, 
she  was  examined  with  reference  to  those  points  objected  to  by  the  last  officer  of  fhe 
service,  or,  no  matter  what  the  certificate  evidenced,  if  the  boat  was  one  whose  officers 
had  in  any  way  betrayed  a  desire  to  cover  up  insanitary  conditions,  such  search  was 
made  as  was  necessary  to  determine  the  actual  facts,  and  the  result  was  stated  on  her 
bill  without  alluding  to  the  conduct  of  the  officers.  Thus  the  service  has  been  carried 
on;  the  foundation  principle,  that  the  power  of  the  inspector  was  derived  solely  from 
the  will  of  the  people  as  expressed  through  their  State  or  local  health  authorities  in 
demanding  that  boats  should  comjily  with  tlie  regulations  of  the  National  Board  of 
Health,  has  been  fully  recognized,  and  nothing  unreasonable  has  been  asked  and  the 
smallest  possible  inconvenience  and  detention  of  boats  have  been  entailed. 

SANITARY  AND  ECONOMICAL  RESULTS  OF  THE  SERVICE. 

I  am  of  opinion,  from  experience  and  reflection,  that  some  practical  good  has  been 
accomplished  by  the  operations  of  the  service  this  summer.  I  will  discuss  the  question 
from  the  two  points  of  view  suggested  in  the  letter  of  the  director  of  the  service, 
namely : 

A.  Preventive  Medicine;  B.  Economy, 

As  a  measure  of  preventive  medicine  this  service  has  secured  an  improved  sanitary 
condition  of  steamboats  and  barges.  The  parts  of  a  boat  most  likely  to  accumulate  dirt 
and  filth  and  those  to  which  naturally  the  least  attention  is  generally  paid  are  the 
bilge,  the  water-closets  (particularly  those  on  lower  deck,  used  by  roustabouts),  and 
the  crew's  quarters.  The  hold  is  generally  cleaned  out  after  unloading,  but  the  bilge, 
with  the  exception  of  occasional  pumpings,  is  only  at  long  intervals  thoroughly  puri- 
fied ;  the  water-closets  for  passengers  are  usually  tolerably  well  cared  for,  but  those 

*It  should  he  stated  that  especial  attention  was  paid  to  the  following  articles  of  cargo:  Coffee, 
sugar,  fruits,  and  other  articles  from  tropical  ports;  second-hand  bedding  and  clothing,  rags,  and 

Saper-atock.  The  sanitary  history  of  all  shipments  of  the  last  four  articles— namely,  second-hand 
edding  and  clothing,  rags,  and  paper-stock — was  carefully  inquired  into,  and  the  information  elicited 
was  entered  upon  the  certificate  of  inspection  for  the  benefit  of  intermediate  ports,  as  well  as  the  port 
of  destination.  The  publicity  thus  given  led  to  the  almost  total  abaudonmeat  of  shipments  of  this 
dangerous  character  duiiag  the  siunmcr  months.  M. 
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used  by  the  deck-hands,  being  more  indecently  and  frequently  patronized,  are  very 
often  found  in  very  lilthy  state ;  the  quarters  for  crews,  especially  those  on  main  deck, 
are  in  many  instances  badly  ventilated  and  kept  closed  for  the  'most  part  of  the  day, 
furnished  badly  and  unused  to  cleanliness,  or,  indeed,  to  decency. 

The  practical  benefits  secured,  by  the  inspections  are:  (1)  The  attention  of  captains 
has  been  repeatedh/  called  to  these  insanitary  conditions  and  to  the  necessity  of  cor- 
recting them ;  (2)  they  have  been  told  how  this  could  be  done,  and  (3)  they  have 
generally  attempted  some  improvement  and  in  many  cases  succeeded  in  satisfying  the 
demrnds  of  the  service.  Second  inspections  have  often  revealed  the  turning  up 
of  the  dunnage-boards  for  the  removal  of  decomposing  grain  and  other  organic 
matters  and  mud,  and  the  improvement  of  the  odor  of  bilge-water  by  the  (tota, 
or  partial)  substitution  of  fresh,  Avith  the  addition  of  copperas;  the  cleansing  o^ 
the  water-closets  and  their  disinfection  with  copperas  solution,  lime-wash,  or  chlof 
ride  of  lime ;  the  better  ventilation  of  sleeping  apartments,  and  greater  attention  to 
neatness. 

Sometimes  boats  remained  in  port  so  short  a  time  that  little  could  be  accomplished 
before  departure,  and  it  was  not  deemed  prudent  to  invite  opposition  by  harshness  or 
the  attempt  to  enforce  the  execution  of  the  measures  advised.  Under  these  circum- 
stances the  facts  were  stated  on  certificate  and  the  captain  requested  to  have  the  direc- 
tions carried  out  as  far  as  possible  on  the  way  up  the  river.  This  course  had  to  be  pur- 
sued with  some  steamboats  and  with  many  barges,  and  was  found  to  work  well. 
At  this  station  I  have  examined  barges,  certified  to  by  inspectors  below  as  in  bad 
sanitary  condition,  in  an  advanced  state  of  purification,  and  the  progress  of  the 
Avork  could  in  some  instances  be  traced.  It  is  true  we  have  met  with  objections 
and  refusals  to  comply  with  our  regulatious,  but  iu  the  main  an  unexpected  acquies- 
cence has  been  experienced  and  the  sanitary  conditions  of  boats  and  barges  has  been 
improved.  It  may  i^rove  of  interest  to  glance  at  the  agencies  that  have  brought  about 
this  desirable  result. 

(1.)  Letters  were  early  in  the  season  addressed  to  the  presiding  officer  of  steamboat 
and  transj^ortation  companies  in  Saint  Louis,  Cincinnati,  and  elsewhere,  requesting 
them  to  issue  such  orders  as  would  facilitate  the  work  of  the  inspectors.  In  response 
to  this  request  written  orders  were  sent  to  the  difiereut  boats  of  the  Saint  Louis  and 
New  Orleans  Anchor  Line,  verbal  instructions  to  the  Saint  Louis  and  New  Orleans 
Transportation  Company  (barges),  and  to  others.  These  orders  materially  assisted  the 
efforts  of  the  inspectors,  as  they  were  generally  carried  out. 

(2)  Letters  were  sent  the  New  Orleans  agents  of  barge  lines  requesting  them  to  have 
their  barges  overhauled  as  thoroughly  as  possible  and  cleaned  out  in  Saint  Louis,  where 
the  work  could  be  better  and  more  expeditiously  accomplished.  In  complying  with 
this  request  the  managers  aided  us  by  starting  out  the  barges  for  the  summer  trade 
in  much  better  condition  than  heretofore. 

(3)  The  spirit  of  rivalry  among  boats  in  matters  of  cleanliness  was  stimulated  by 
the  watchfulness  of  the  service. 

(4)  The  fear  of  detention  or  of  exclusion  from  certain  landings,  when  no  certificate 
had  been  obtained,  also  operated  to  eff'ect  the  end  in  view. 

(5)  The  experience  of  the  past  called  attention  to  the  possible  renewal  of  the  estab- 
lishment of  onerous  and  hurtful  quarantines,  and  the  results  of  1879  seemed  to  prom- 
ise an  avoidance  of  these  evils  for  1880,  at  the  same  time  that  the  public  health  was 
more  perfectly  protected.  The  steamboat  interest  deemed  it  wise  to  foster  a  service 
moderate  in  its  demands  and  ap^iroved  by  the  people.  I  can  ofi'er  no  evidence  that 
the  service  has  secured  ^^a  heightened  sense  of  public-health  resxionsibility  among 
shippers  and  common  carrier^/'  save  (1)  a  manifest  desire  to  understand  what  was 
required;  (2)  the  readiness  iu  many  cases  compared  with  the  unwillingness  in 
others  with  which  they  complied  with  all  the  rules  and  regulations ;  and  (3)  the 
opinions  pronounced  by  some  interested  in  the  proieetion  of  trade  as  to  the  necessity 
of  imposing  such  restraints  upon  commerce  as  the  preservation  of  the  public  health 
demanded.  Talcen  in  connection  with  (4)  the  high  and  impartial  stand  in  the  out- 
set assumed  by  the  National  Board  of  Health,  otfering  a  hope  that  a  middle  course 
might  be  steered  with  safety  between  the  protection  of  health  and  the  destruction  of 
business,  enlUihtened  the  peoiile  and  called  a  halt  to  the  selfish  tendencies  of  the  busi- 
ness community. 

C. — MOEE   EFFICIENT   SAFEGUARDS   AGAINST   THE    SPREAD    OF    EPIDEMIC  DISEASES 

ALONG  THE  VALLEY. 

The  frequent  repetition  of  inspections  diminishes  the  chances  of  transportation  of 
infected  persons  or  things  by  affording  increased  opportunities  to  detect  what  nught 
have  eluded  the  vigilance  of  preceding  inspectors  as  to  existence  of  articles  of  freight 
of  doubtful  nature,  and  to  discover  the  development  in  transitu  of  contagious  and 
infectious  disease. 

The  number  of  stations  and  the  accessories  there  found  provide  for  the  better  care 
and  treatment  of  the  sick,  which  shot-gun  quarantines  recklessly  ignore.    The  service 
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provides  for  the  employment  of  an  extra  physician  and  nnrses  to  obtain  these  desira- 
ble ends.  It  also  secures  the  more  complete  isolation  of  the  sick  from  the  well  of  the 
boats  and  from  communities.  Medical  attendant  and  nurses  arc  debarred  communi- 
cation with  the  station  and  the  outside  world  (except  under  necessary  restrictions), 
and  are  enjoined  not  only  to  keep  vigilant  watch  over  the  condition  of  the  sick,  but 
also  to  restrain  their  movements  within  certain  limits.  The  arrangements  at  Station 
No.  2  permit  the  accomplishment  of  this  by  means  of  a  hospital-lloat,  moored  at  a  con- 
venient but  safe  distance  from  the  inspection  station,  and  of  hosi^ital-tents.  Comfort 
and  isolation  can  thus  be  obtained. 

The  housing  and  care  of  the  healthy  or  uncompromised  among  the  passengers,  who 
are  retained  for  observation  and  isolated  until  such  time  as  it  is  deemed  safe  for  them 
to  proceed,  are  also  amply  provided  for,  as  is  likewise  the  efficient  treatment  of  infected 
vessels. 

This  station,  situated  near  the  southwestern  extremity  of  President's  Island,  offers 
peculiar  advantages  for  the  objects  above  enumerated.  Distinct  from  the  mainland, 
distant  ten  miles  from  Memphis,  and  sparsely  populated,  furnished  with  all  necessary 
appliances  and  conveniences,  it  is  possible  to  accomplish  the  most  satisfactory  attain- 
able isolation. 

Considered  from  an  ^'economic  stand-point,"  the  service  certainly  commends  itself 
to  the  good-will  of  the  steamboat  interest  and  the  public  generally. 

At  least  tifty  authentic  cases  of  yellow  fever  occurred  in  the  city  of  New  Orleans 
in  the  summer  and  early  fall  of  1879,  and  the  prejudiced  even  must  admit  that  there 
was  an  unusual  lack  of  absurd  and  onerous  quarantines,  which  so  often  entail  suffering 
and  pecuniary  loss.  I  think  I  do  not  go  too  far  in  asserting  that  part  at  least  of  this 
desirable  result  had  its  source  in  the  disinterested  efforts  of  the  National  Board  of 
Health. 

Further,  comparison  of  the  amount  of  business  transacted  by  river  and  rail  in  1879 
with  that  done  in  years  preceding  the  inauguration  of  this  service  will  demonstrate 
that  the  confidence  of  the  people  has  been  enlisted,  and  that  hasty  and  ill-advised 
quarantines  did  not  cause  much  interruption  to  business,  though  danger  at  one  time 
(in  1879)  undoubtedly  threatened. 

The  history  of  the  circumstances  connected  with  the  arrival  in  New  Orleans  on  July 
6  (when  all  the  conditions  were  favorable  to  the  development  of  yellow  fever)  from 
Rio  de  Janeiro  of  the  infected  ship  Excelsior  will  prove  the  same  proposition  for  1880. 
The  action  of  the  National  Board  of  Eealth  in  promptly  notifying  constituted  author- 
ities, and  the  measures  taken  to  prevent  any  spread  of  infection  from  New  Orleans, 
together  with  the  action  of  local  hoards  of  health  in  menaced  communities  in  co-oper- 
ation Avith  this  service,  undoubtedly  averted  panic,  established  confidence,  and  obtained 
exemption  from  disease  without  seriously  hurting  business. 

Finally,  the  service  invites  the  approbation  of  the  shipj)ing  interest  from  the  fact 
that,  during  1880,  the  only  expenses  incurred  by  boats  were  for  the  purchases  of  disin- 
fectants, for  the  work  done  by  the  boat  in  cleaning,  and  for  consumption  of  fuel  and 
loss  of  time,  made  necessary  by  detention  at  intermediate  stations. 


During  the  season,  as  above — namely,  from  May  25  to  October  15,  inclusive — there 
were  inspected  1,514  vessels,  with  an  aggregate  capacity  of  1,234,450  tons,  and  carry- 
ing 81,395  persons,  including  passengers,  officers,  and  crews.  Special  inspections  of 
coffee  shipments — ^2,612  by  river  and  2,552  by  rail — were  also  made  at  the  port  of  New 
Orleans,  where,  also,  23  passenger  and  525  freight  trains  were  inspected ;  making  a 
grand  aggregate  of  89,274  river  and  rail  inspections  by  the  service. 

The  following  tables  exhibit  this  work  in  detail : 


WORK  PERFOEMED. 


Inspections  at — 


o 


Of  vessels  

Persons  thereon  

Railroad  passenger  trains 

Persons  tnereon  

Hailroad  freight  trains  . . . 
Coffee  shipments  


387 
27,  828 


26 
650 
525 
5, 164 


297 
16,  787 


865 
20,  305 


465 
16,  475 


1,  514 
81,  395 


26 
650 
525 
5,164 


Totals 


\  34,580    17,084  [  20,670  |  16,940  !  89,274 


622     ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH. 

Aggregate  number  of  persons  inspected. 

Passengers,  officers,  and  crew,  by  river   81, 395 

Passengers  only,  by  rail   650 

Total   82,045 

Aggregate  freightage  inspected.  . 

Tons. 

Tonnage  of  vessels   1, 234, 449. 87 

Railroad  freight   105, 127. 00 

Total   1,339,576.87 

Among  the  82,045  persons  inspected  only  118  cases  of  sickness  were  found,  as  follows : 

Intermittent  fever   84 

Remittent  fever   9 

Chronic  malarial  toxaemia   5 

Dengue   7 

Acute  dysentery   3 

Chronic  diarrhoea   6 

Phthisis  pulmonalis   1 

Senile  debility   1 

Hives   2 

Total  118 

Of  these  the  majority  were  found  during  the  month  of  September,  and  mainly  among 
the  crews  of  towboats.  Only  one  death  (congestive  malarial  fever)  occurred  from 
disease  during  a  voyage.  Five  cases  of  dengue  were  taken  from  the  towboat  Raven 
in  the  latter  part  of  August,  and  treated  in  the  floating  hosjjitals  at  the  Vicksburg 
station .    (See  detail ed  report . ) 

THE  FLOATING  HOSPITALS. 

Two  reasons  induced  the  director,  soon  after  the  opening  of  the  inspection  season, 
to  recommend  the  purchase  of  small  flatboats  out  of  which  to  extemporize  floating 
hospital-wards  to  be  attached  to  the  inspection  stations.  The  first  of  these  ^as  the 
more  perfect  isolation  which  could  be  secured  by  the  reception  and  treatment  of  cases 
of  infectious  or  contagious  disease  on  such  floats ;  the  second  was  that  their  use  over- 
came the  only  opposition  met  with  in  the  location  of  the  stations.  This  opposition 
was  of  a  most  pronounced  character  at  every  place  except  on  President's  Island,  near 
Memphis,  and  was  based  on  the  natural  fear  of  those  living  near  the  proposed  sites 
of  the  stations  that  these  would  become  centers  of  infection  if  yellow-fever  cases,  for 
example,  were  there  taken  ashore  for  treatment. 

Three  of  these  boats  were  procured  and  fitted  up  with  accommodations  for  four 
patients  and  two  nurses  each.  One  was  assigned  to  each  of  the  three  stations,  Bayou 
Sara,  Vicksburg,  and  Memphis.  Those  for  the  two  former  stations  reached  Vicksburg 
only  a  day  or  two  before  the  arrival  of  the  towboat  Raven,  and  were  at  once  used  for 
the  reception  of  her  suspicious  cases. 

While  the  only  structures  which  could  be  obtained  during  the  past  season  were 
objectionable  in  many  respects — small,  fragile,  leaky — ^the  result  of  the  experiment  is 
such  as  to  demonstrate  that  floating  hosiiital-wards,  suitably,  constructed,  must  here- 
after be  considered  indispensable  features  of  all  properly  equipped  inspection  stations. 

PROPERTY  ON  HAND. 

There  is  now  on  hand,  in  charge  of  the  river-inspection  service,  the  following  prop- 
erty of  the  National  Board  of  Health,  described  in  detail  in  the  accompanying  in- 
ventories : 

One  iron  steamboat,  the  H.  H.  Benner,  fitted  up  with  steam  disinfecting  apparatus 
and  hospital-ward  for  twenty-four  patients.    Used  for  sanitary  patrol  duty. 

Three  steel-hull  steam-launches,  the  Lookout,  Sentinel,  and  Picket,  for  service  at 
the  inspection  stations. 

One  steamboat  hulk,  the  J.  W.  Vanzant,  used  for  inspection  station  in  the  river  be- 
low Cairo,  Illinois. 

Five  skifl's,  with  oars,  used  for  boarding  tows  and  barges. 

Eight  hundred  and  seventy -five  canvas  tents  (worn) ;  originally  used  for  the  camps 
during  the  Memphis  epidemic  of  1879. 
Twenty-three  United  States  Army  hospital  tents  (new). 
One  hundred  and  eighty-five  barrels  of  roll  sulphur. 
Twenty-three  barrels  of  copperas. 
Outfits  and  equipage  for  three  inspection  stations. 
Medical  and  hospital  supplies  for  patrol-boat  and  stations. 
Furniture,  carpets,  &c.,  in  the  director's  office  at  Memphis. 
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Siich  of  the  above  articles  as  are  not  in  use  are  safely  stored  at  Cairo,  Memphis,  and 
Ticksburg,  in  readiness  for  the  next  season. 

notable  features  of  the  seasox  of  1880 — the  excelsior  and  raven  affairs. 
Yellow  Fever  on  the  Excelsior. 

On  the  12th  of  July,  while  the  director  was  en  route  for  New  Orleans  on  the  patrol 
boat  Benner,  intelligence  was  received  of  the  outbreak  of  yellow  fever  on  the  Swedish 
bark  Excelsior  at  the  port  of  New  Orleans.  Instructions  were  at  once  telegraphed  to 
the  various  stations  enjoiuing  redoubled  vigilance  in  the  inspections,  especially  of 
tows  and  barges,  and  calling  attention  to  Rule  4,  Section  II,  Code  B,  of  the  Eeguld- 
lioiis  Eiver  Inspection  Sei-vice,  to  wit:  During  the  existence  of  yellow  fever  all  cases  of 
fever  are  to  be  regarded  with  suspicion,"  &c. 

As  a  result  of  this  outbreak  the  Tennessee  State  board  of  health  issued  the  follow- 
ing order : 

Official  notice  from  the  State  hoard  o/  health. 

Office  State  Board  of  Health, 

Nashville,  Tenn.,  July  14,  1880. 

Whereas  one  death  from  yellow  fever  and  two  other  cases  have  occurred  in  New 
Orleans  among  the  crew  of  the  coffee-ship  Excelsior,  from  Rio  de  Janeiro ;  and 

Whereas  the  history  of  said  ship,  as  recited  at  a  meeting  of  the  Louisiana  State 
board  of  health,  held  in  the  city  of  New  Orleans  on  the  12th  instant,  conclusively 
shows  that  the  vessel  and  her  cargo  are  infected  with  yellow  fever;  that  her  infected 
cargo  is  now  stored  in  a  warehouse  in  that  city ;  and  that  her  captain,  some  members 
of  her  crew,  and  a  large  number  of  visitors,  as  well  as  the  persons  (seventy-five  or 
more)  who  were  engaged  on  and  about  said  infected  vessel  in  breaking  out  the  cargo, 
and  in  handling,  draying,  and  storing  her  infected  merchandise,  are  scattered  through- 
out said  city ;  and 

Whereas  this  board  is  charged  with  the  duty  of  protecting  the  public  health  of 
this  commonwealth  against  the  introduction  of  contagious  and  infectious  diseases,  and 
believes  such  introduction  is  now  seriously  threatened  by  the  above-described  condi- 
tion of  affairs  at  New  Orleans :  It  is  therefore  hereby 

Ordered:  1.  That  on  and  after  the  date  of  this  publication  no  freight  car  over  any 
railroad,  nor  any  steamboat  of  other  water-craft  departing  from  the  city  of  New 
Orleans  after  the  ICth  day  of  July,  1880,  and  until  further  orders,  shall  be  allowed  to 
enter  the  State  of  Tennessee,  nor  to  make  a  landing  upon  the  borders  of  the  State  for 
the  purpose  of  transacting  any  business  whatsoever,  unless  said  car,  boat,  or  water- 
craft  shall  present  to  the  proper  officers  of  this  board  a  certificate  from  an  officer  or 
agent  of  the  National  Board  of  Health  to  the  following  effect : 

(a)  That  said  officer  or  agent  of  the  National  Board  of  Health  has  personally  ex- 
amined the  freight  of  such  car,  or  the  cargo,  passengers,  officers,  and  crew  of  such 
steamboat  or  Avater-craft,  and  has  satisfied  himself  of  the  freedom  from  infection  of 
said  vehicle  and  its  contents  (persons  and  things). 

(&)  That  the  freight  or  cargo  comprises  none  of  the  following  articles  of  the  list 
recommended  by  the  Louisiana  State  board  of  health  to  be  subjected  to  obligatory 
quarantine  and  purification,  to  wit :  Clothing,  personal  baggage  and  dunnage,  rags, 
paper  stock,  hides,  skins,  feathers,  hair,  and  all  other  remains  of  animals,  cotton,  hemp, 
woolens,  and  coffee;  nor  any  of  the  following  additional  articles,  which  are  hereby 
declared  contraband  of  quarantine  in  this  State,  to  wit :  Second-hand  bedding,  cloth- 
iiig;  upholstered  furniture  and  textile  fabrics,  moss,  jute,  and  ^'excelsior,"  tropical 
fruits  and  productions. 

2.  That  any  of  the  articles  above  enumerated  may  be  shipped  as  freight  from  New 
Orleans,  and  transported  through  the  State  of  Tennessee  by  rail,  if  carried  in  close 
box-cars,  securely  locked,  and  in  charge  of  an  officer  or  an  agent  of  this  board.  The 
expenses  of  such  officer  or  agent  shall  be  defrayed  by  the  railroad  transporting  such 
goods. 

3.  ITiat  this  order  shall  be  enforced  on  the  railroads  at  the  southern  State  line  by 
the  officers  of  the  board  appointed  for  such  purpose;  and  at  Memphis,  and  elsewhere 
upon  the  Mississippi  River,  by  the  wharfmaster  or  other  duly  authorized  officer.  The 
penalties  prescribed  by  law  for  the  violation  or  infraction  of  the  orders  of  this  board 
will  be  rigidly  enforced  in  carrying  out  this  order. 

T.  A.  ATCHISON,  M.  D.,  President. 

W.  M.  CLARK,  M.  D.,  Secretary. 

COL.  E.  W.  COLE, 

JOHN  JOHNSON, 

J.  D.  PLUNKET,  M.  D., 

J.  M.  SAFFORD,  M.  D., 

G.  B.  THORNTON,  M.  D., 

E.  M.  wight,  M.  D., 

Memdcra. 
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Similar  action  was  also  taken  by  the  State  board  of  liealth  of  Mississippi  and  by 
the  city  board  of  health  of  Memphis.  The  order  of  the  former  board  required  all  pas- 
sengers by  rail  entering  the  State  of  Mississippi  from  New  Orleans  to  be  provided  with 
a  certificate  of  inspection  from  an  inspector  of  the  National  Board ;  while  the  Mem- 
phis order  required  the  domiciliary  registration  of  all  passengers  by  river  arriving  in 
Memphis  from  Vicksburg  or  below.  These  various  orders  entailed  additional  labor 
and  imposed  further  responsibilities  upon  the  inspection  service  ;  but  it  was  a  source 
of  gratilication  to  meet  with  such  recognition  of  the  value  of  the  service  as  that  which 
occurs  in  the  following  ''open  letter/'  published  August  14,  by  the  members  of  the 
Tennessee  State  Board  of  Health,  and  which  letter,  together  with  some  of  the  expres- 
sions of  opinion  elicited  by  its  publication,  are  included  in  this  report  as  serving  to 
explain  the  relations  of  the  inspection  service  to  municipal  and  State  boards : 

An  Open  Letter  to  His  Excellency  the  Chief  Executive  of  the  State  of 

Louisiana. 

Memphis,  Tenn.,  August  14,  1880. 

Sir  :  In  view  of  recent  public  and  official  strictures  upon  the  Tennessee  State  board 
of  health,  on  account  of  its  order*  issued  July  14,  concerning  the  sanitary  super- 
vision of  intercourse  with  New  Orleans  during  the  existence  of  a  threatened  danger 
to  the  public  health  of  the  Mississippi  Valley,  it  seems  iitting  that  the  representatives 
of  the  State  board  resident  in  this  city,  and  who  are  largely  responsible  for  that  order, 
should  take  some  cognizance  of  those  criticisms. 

It  ought  to  be  entirely  unnecessary  to  say  that  nothing  but  the  kindliest  feelings 
do  or  can  exist  toward  New  Orleans  from  Memphis  and  the  State  of  Tennessee.  Wo 
believe  our  interests,  if  not  identical,  are  at  least  so  nmch  in  common,  that  whatever 
helps  or  hurts  New  Orleans  helps  or  hurts  Memphis  and  the  rest  of  the  valley.  If, 
ho^yever,  New  Orleans  brings  harm  to  herself  by  neglecting  proper  precautions  (for 
example,  in  the  admission  of  vessels  from  ports  infected  with  yellew  fcA'er),  then  the 
law  of  self-preservation  demands  that  the  rest  of  the  valley,  which  has  been  so  often 
scourged  through  New  Orleans,  shall  take  such  steps  as  may  be  needed  to  confine  that 
harm,  if  possible,  to  the  community  which  has  invited  it  through  negligence  or  indif- 
ference. 

While  such  steps  may  be  taken  reluctantly,  and  with  regret  that  the  necessity  for 
them  exists,  the  authorities  charged  with  the  protection  of  the  public  health  cannot 
hesitate  to  do  their  sworn  duty.  It  was  with  this  conviction  that  the  order  in  ques- 
tion was  issued — an  order  which,  it  should  be  noted  in  passing,  applied  mainly  to 
articles  described  in  the  j)rinted  rules  and  regulations  of  the  Louisiana  State  board 
of  health  as  being  dangerous  under  such  circumstances  as  those  attending  the  Excel- 
sior affair,  and  which  that  l)oard  declares  should  be  subjected  ''to  obligatory  quaran- 
tine and  purification."  (See  Rules  and  Regulations,  Louisiana  State  Board  of  Health, 
1880,  page  8.) 

That  the  order  of  the  Tennessee  State  board  of  health  was  wise,  timely,  and  benef- 
icent in  its  workings  there  is  ample  evidence,  aside  from  any  interested  testimony  of 
the  board  itself.  It  is  not  too  much  to  say  that  its  prompt  publication  arrested  a  fast- 
growing  tendency  to  panic  and  preparation  for  local  "shot-gun"  quarantines,  begotten 
of  the  alarming  announcement  of  an  outbreak  of  yellow  fever  on  a  coffee-ship  in  New 
Orleans,  the  details  of  which  were  recited  at  a  meeting  of  the  Louisiana  State  Board 
of  Health,  on  July  12,  and  upon  the  published  report  of  which  the  Tennessee  order 
was  based.  Had  the  order  been  longer  delayed,  or  not  issued  at  all,  past  experience 
forces  the  conviction  that  travel  would  have  been  impeded  and  traffic  more  or  less 
completely  interrupted. 

That  the  requirements  were  not  made  more  stringent  and  did  not  impose  greater 
restrictions  upon  commercial  and  personal  intercourse  between  New  Orleans  and  the 
State  of  Tennessee,  is  due  solely  to  the  confidence  reposed  in  the  inspection  service  of 
the  National  Board  of  Health,  both  at  New  Orleans  and  throughout  the  valley.  In 
the  absence  of  this  agency  it  would  have  been  the  imperative  duty  of  the  State  board, 
and  of  local  boards  throughout  the  State,  to  recommend  the  absolute  x>rohibition  of 
all  freight  and  a  quarantine  of  observation  for  all  compromised  passengers,  from  New 
Orleans,  until  a  sufficient  period  had  elapsed  to  determine  whether  the  five  cases  and 
three  deaths  from  yellow  fever  among  the  crew  of  the  Excelsior  and  her  3,600  sacks 
of  presumably  infected  coffee  were  to  be  the  seeds  of  another  epidemic — as  the  single 
case  from  the  Valparaiso  was  the  seed  of  the  epidemic  of  1873,  Avith  its  harvest  of 
16,000  cases  and  4,000  deaths  in  Shreveport,  and  Memphis,  and  Montgomery,  Ala.,  and 
Calvert,  Tex.,  and  other  places;  or  as  the  single  case  from  the  Emily  B.  Souder  was 
the  insignificant  and  uncared-for  beginning  of  the  Avidespread  pestilence  of  1878. 

It  is  submitted  to  your  excellency,  and  to  the  public,  that  the  inconvenience  and 
pecuniary  losses  caused  by  this  admission  of  a  vessel  from  an  infected  port  into  the 


*  The  order  above  quoted. 
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port  of  New  Orleans  in  midsummer,  bear  no  comparison  to  the  cost  (aside  from  tlie 
question  of  human  life)  which  similar  action  has  entailed  in  the  past 

How  far  the  State  hoard  of  health  of  Louisiana  is  to  be  credited  with  the  srood 
fortune  that  an  epidemic  has  not  yet  resulted  from  the  Excelsior  it  is  notour  province 
to  discuss.  But  It  is  entirely  proper  to  assert,  in  the  light  of  what  has  since  occurred, 
that  the  orders  of  the  State  boards  of  health  of  Mississippi  and  Tennessee  averted  a 
panic,  prevented  the  interruption  of  travel  and  traffic,  and  restored  confidence  throuo-h- 
out  the  Valley  ot  the  Mississippi  in  many  communities  which  have  not  yet  forgotten 
the  history  ot  the  year  1878.  ^ 
Very  respectfully, 


G.  B.  THORNTON,  M.  D., 
JOHN  JOHNSON, 
Members  Tennessee  State  Board  of  Health, 


..J^}'  letters,  among  others,  were  received  in  reply  to  the  foregoing,  and 

the  director  is  indebted  to  the  courtesy  of  Dr.  Thornton  and  the  Hon.  John  Johnson 
lor  the  copies  here  given : 


[rrom  Ms  excellency  the  governor  of  the  State  of  Mississippi.] 

Executive  Department, 
Jackson,  Miss,,  August  18,  1880. 
Gentlemen  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  commumication 
ot  the  14th  instant,  inclosing  copies  of  your  letter  of  same  date  to  the  governor  of 
Louisiana,  and  official  order  of  the  State  board  of  health  of  Tennessee,  dated  July  14 
and  sohcitmg  my  views  on  the  general  subjects  involved  therein,  especially  on  the 
relations  of  New  Orleans  to  the  Mississippi  Valley  in  the  matter  of  excluding  vessels 
from  infected  ports  dimng  the  dangerous  season,  and  upon  the  value  of  the  inspection 
system  as  an  agency  for  obtaining  and  imparting  information  to  threatened  commu- 
nities, by  which  they  may  be  enabled  to  take  prompt  and  intelligent  action  for  pre- 
vention with  the  least  possible  interruption  to  the  movements  of  merchandise  and 
persons. 

LTpon  the  general  subject  involved,  I  do  not  hesitate  to  express  the  opinion  that  the 
State  board  of  health  of  Tennessee,  with  the  lights  before  it,  and  in  view  of  the  lam- 
entable experience  of  1878  and  1879,  was  fully  justified  in  the  issuance  and  publica- 
tion of  the  order  referred  to.  It  had  the  effect  of  forestalling  unnecessary  local  quar- 
antines and  preventing  a  recurrence  of  the  excitement  of  1878,  without  seriously  af- 
fecting the  commerce  of  the  country.  As  New  Orleans  is  the  gateway  through  which 
yellow  fever  is  introduced  into  the  adjacent  States  and  those  bordering  on  the  Missis- 
sippi River,  It  certainly  devolves  upon  the  authorities  of  that  city  to  exclude  vessels 
from  infected  ports  during  the  dangerous  season.  If  they  should  refuse,  neglect,  or 
tail  to  do  this,  or  if  fever  should  find  its  way  into  New  Orleans,  notwithstandino-  all 
proper  and  reasonable  efforts  to  exclude  it,  it  then  becomes  the  duty  of  those  chax'^ed 
with  the  protection  of  the  health  of  other  States  and  communities  to  adopt  such  meas- 
ures as  may  be  necessary  to  prevent  its  introduction  into  such  States  and  communi- 
ties. The  system  of  inspection  is,  I  think,  of  great  value,  if  faithfully  carried  out.  In- 
formation thus  obtained  will  generally  be  received  with  more  confidence  than  that 
coming  from  the  local  authorities  of  suspected  communities.  By  means  of  a  thorough 
system  ot  inspection  all  threatened  localities  may  be  protected  without  serious  inter- 
ruption to  the  movements  of  merchandise  and  persons  destined  to  points  exempt  from 
the  dangers  of  epidemic  disease.  The  dignified  and  manly  tone  of  your  letter  com- 
mends it  to  the  respectful  consideration  of  all  concerned,' and  I  see  nothing  in  it  to 
give  otiense  to  any.  An  earlier  reply  to  your  favor  was  prevented  by  my  absence,  and 
1  have  taken  the  first  opportunity  since  my  return  to  write. 
Very  respectfully,  your  obedient  servant, 

J.  M.  STONE. 

[From  his  excellency  the  governor  of  the  State  of  Tennessee.] 

Executive  Office, 
Nashville,  Tenn.,  August  16,  1880. 
^  Gentlemen:  At  your  request  I  have  examined  the  "  Official  notice  from  the  State 
board  ol  health"  and  your  joint  letter  to  the  governor  of  Louisiana,  and  it  seems  to 
me  the  measures  adopted  for  the  protection  of  our  people  are  wise  and  prudent,  and 
that  your  letter,  while  respectful  and  cordial,  is  conclusive. 
Respectfully  and  truly, 

-n-         o  ALBERT  S.  MARKS. 

H.  Ex.  8  40 
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[From  the  president  of  tlie  State  board  of  health  of  Arkansas.] 

State  Board  of  Health, 
Little  Rock,  Ark.,  August  16,  1880. 
Gentlemen:  In  reply  to  yours  of  the  14th,  allow  me  to  say  that  I  fully  indorse  the 
action  of  your  board  in  issuing  the  order  of  July  14, 1880,  for  the  same  reasons  so  fully 
set  forth  in  your  published  "  open  letter  "  to  the  governor  of  Louisiana.  The  Arkansas 
board  of  health  relied  on  the  wise  and  efficient  precautions  of  the  National  Board  of 
Health  for  protection  against  the  spread  of  yellow  fever  in  the  matter  of  the  Excelsior, 
and  have  no  reason  to  regret  this  confidence.  I  am  still  of  the  opinion  that  the  na- 
tional government,  with  the  co-operation  of  the  States,  is  as  fully  competent  to  protect 
its  people  from  the  importation  and  spread  of  infectious  or  contagious  diseases  as  it  is 
in  keeping  from  out  shores  an  armed  enemy. 

Very  respectfully,  your  obedient  servant, 

^      ^  A.  L.  BREYSACHER,  M.  D., 

President  Arkansas  State  Board  of  Health. 

[From  the  State  feoard  of  health  of  Mississippi.] 

Holly  Springs,  Miss.,  August  17,  1880. 
Gentlemen:  In  answer  to  your  letter  of  14th  August,  asking  my  opinion  on 
matters  therein  contained,  1  would  say  that  I  deem  the  inspecting  system  instituted 
by  the  National  Board  of  Health  for  the  protection  of  the  people  of  the  Mississippi 
Valley  a  necessity,  not  only  to  prevent  the  introduction  of  yellow  fever,  but  that  the 
traveling  public  and  the  commerce  of  the  country  might  not  (in  a  great  measure)  be 
interrupted.  ,      ^  ,  .    .     .  -rr  n 

I  think  it  would  add  greatly  to  the  safety  of  the  people  of  the  Mississippi  Valley 
that  no  vessels  from  a  place  infected  with  yellow  fever  should  be  permitted  to  enter 
the  port  of  New  Orleans  during  the  heated  term  or  dangerous  season. 

Yq^j-s  ^-  DANCY, 

'  Meinher  of  Mississippi  State  Board  of  Health. 

[From  the  secretary  of  the  State  board  of  health  of  Massachusetts.] 

State  Board  of  Health,  Lunacy,  and  Charity, 
Statist-House,  Boston,  August  24, 1880. 
Gentlemen:  In  reply  to  your  favor  of  the  14tli  instant,  it  gives  me  pleasure  to  say 
that  the  action  of  the  Tennessee  State  board  of  bealth  has  been,  m  my  opinion,  m 
all  respects  iudicious  in  the  matter  of  quarantine  regulations  referred  to.  It  seems 
to  me  too  clear  to  need  the  statement  that  the  only  protection  against  pestilence  and 
ruin  of  commerce  for  the  Mississippi  Valley  lies  in  thorough  inspection  under  the  con- 
trol of  such  a  body  as  will  command  universal  respect  and  contidence. 

I  am,  very  sincerely,  yours,  CHAS.  F.  FOLSOM. 

[From  Dr.  Stephen  Smith,  of  Xew  Tort  City.] 

New  York,  Septemler  1,  1880. 
Gentlemen-  I  have  read  your  open  letter  to  his  excellency  the  chief  executive  of 
the  State  of  Louisiana"  with  great  interest,  and  submit  the  following  criticism  upon 
the  subjects  embraced  in  it.  I  do  so  with  more  confidence  because  I  have  recently 
visited  many  of  the  principal  towns  of  the  Mississippi  Valley,  and  have  freely  discussed 
matters  pertinent  to  your  letter  with  members  of  State  and  local  boards  of  health  and 
with  leading  citizens".  The  feature  of  your  communication  which  impresses  me  most 
fiircibly  is  the  statement  that  the  interests  of  the  communities  of  the  Mississippi  Val- 
ley are  identical  with  those  of  New  Orleans—*'  that  whatever  helps  or  hurts  New  Or- 
leans helps  or  hurts  Memphis  and  the  rest  of  the  valley."  This  great  practical  truth 
is  fully  recognized  in  regard  to  every  branch  of  industry  and  ot  trade.  1  he  Missis- 
sippi Valley  is  acknowledged  by  competent  authority  to  be  capable  ot  supporting  the 
largest  population  and  developing  the  greatest  amount  of  material  wealth  ot  any  equal 
territory  in  the  world.  New  Orleans  by  location  is,  and  doubtless  will  continue  to  be, 
the  commercial  metropolis  of  this  region.  It  follows  that  the  prosperity  of  this  tavored 
city  must  depend  upon  the  growth  of  the  population  of  the  river  States  and  the  de- 
velopment of  their  immense  natural  resources.  The  interests  ot  the  people  ot  the  val- 
ley and  of  its  commercial  center  are  therefore  identical.  But  what  is  the  chiet 
obstacle  to-day  to  the  progress  of  New  Orleans  and  of  the  Lower  Mississippi  in  popu- 
lation and  industrial  development?  Everywhere  in  that  region  thoughtul  citizens 
reply  *' Yellow  lever."  Said  an  intelligent  physician  of  large  experience:  Ihe 
dread  of  this  pestilence  is  so  deep-rooted  and  universal  that  the  present  popula- 
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tion  IS  imsettled  and  immigration  prevented."  A  large  cotton-planter  of  Louisiana 
remarked:  '^11  vre  could  give  satisfactory  guarantees  that  yellow  fever  would  never 
visit  the  valley  again,  we  could  raise  annually  20,000,000  bales  of  cotton  where  now 
we  raise  our  present  crop.  One  great  want  is  laborers."  This  fear  of  yellow  fever 
may  be  irrational,  but  nevertheless  it  exists,  and  cannot  be  removed  by  argument  per- 
suasion, or  coercion.  In  the  opinion  of  the  most  sagacious  citizens  only  measures 
which  give  the  most  satisfactory  proof  that  they  are  capable  of  preventino-  a  return  of 
the  epidemic  will  allay  public  apprehension.  And  of  all  the  measures  piW)osed  none 
will  satisfy  the  public  demand  but  those  which  secure  positive  no7i-inter course  of  the  ivell 
with  ui  fectea  materials  and  persons. 

Whatever  theories  mecdcal  men  may  hold  as  to  the  origin  and  mode  of  propagation 
ol  the  disease,  the  people  of  the  valley  have  determined  upon  but  one  mode  of  pro- 
tecting themselves  against  it,  viz,  non -intercourse  with  the  in fectious  material.  And  civil 
and  health  authorities  throughout  the  valley  recognize  the  justice  of  this  demand  in 
the  absence  of  anymore  satisfactory  measure,  and  direct  all  their  efforts  to  accomplish 
this  object.  Naturally  they  turn  their  attention  first  to  the  mouth  of  the  Mississippi 
River,  through  which  the  commerce  of  infected  ports  chiefly  enters  the  valley  and 
through  which  the  infection  has  frequently  come  to  towns  far  up  the  valley  in  its' most 
™ient  form^  as  the  point  where  defensive  and  preventive  measures  can  be  most  easilv 
placed  and  effectively  administered.  Here,  in  a  well  equipped  and  appointed  estab- 
lishment, with  expert  sanitary  officers  and  acclimated  laborers,  every  vessel  from  an 
mtected  or  suspected  district  o-  port  could,  with  the  least  delay  to  travel  and  obstruc- 
tion to  commerce,  undergo  such  treatment  as  would  relieve  her  passengers  and  crew 
cargo  and  ship,  of  every  particle  of  infection.  ' 

But  if  such  precautions  are  not  taken  at  the  mouth  of  the  river  as  in  the  iudo-ment 
of  the  health  authorities  of  the  valley  will  intercept  and  exclude  all  infected  persons 
and  things  from  vessels  from  foreign  ports,  it  is  plainly  the  duty  of  such  authorities 
to  erect  defenses  looking  to  the  same  end  within  their  own  jurisdiction.  Such  measures 
must  necessarily  be  cumbersome  as  compared  with  the  former,  and  far  more  obstruct- 
ive of  travel  and  commerce.  Hence  the  only  alternative  is  the  organization  of  a  svs- 
tem  ot  inland  inspection  which  shall  intercept  and  quarantine  infected  persons  and 
merchandise  m  transit  and  furnish  timely  information  to  threatened  communities 
11  neither  ot  these  measures  are  carried  out  in  good  faith,  and  infected  merchandise  is 
allowed  to  pass  from  commercial  centers  into  the  various  avenues  of  trade,  authorities 
are  undoubtedly  justified  in  forbidding  its  entrance  into  their  communities,  and  in 
employing  such  agencies  as  will  most  effectually  accomplish  that  object.  The  hard- 
ships w-hich  such  stringent  measures  impose  upon  commerce  are  not  to  be  considered 
when  they  relieve  public  alarm  and  surely  prevent  both  panic  and  a  possible  epidemic 

In  conclusion,  I  may  remark  that  the  opinion  of  the  health  and  civil  authorities 
throughout  the  valley  seem  to  be  unanimously  in  favor  of  the  most  efficient  quaran- 
tine establishment  at  the  seaboard  which  modern  science  and  adequate  means  can 
provide.  It  IS  the  behef  that  if  all  further  importation  of  yellow  fever  can  be  pre- 
vented. It  will  not  be  difficult  to  exterminate  whatever  germs  may  remain  in  this 
country.  But  it  is  not  common  justice  to  impose  upon  a  single  State  the  obligation 
ot  providing  and  maintaining  a  quarantine  which  protects  ten  populous  States  from 
the  direct  importation  of  yellow  fever  from  foreign  ports.  Nor  is  it  compatible  with 
public  safety  to  commit  the  administration  of  such  a  quarantine  to  the  local  influences 
which  surround  it.  On  the  contrary,  a  (piarantiue  Avhich  protects  such  an  enormous 
population  from  pestilence  and  such  diversified  industrial  interests  from  depression 
ought  either  to  be  established  and  maintained  by  the  joint  action  of  the  several  States 
interested  or  by  the  general  government. 
Very  truly  yours, 

STEPHEN  SMITH. 

SICKNESS  ON  THE  TOWBOAT  RAVEN. 

At  3  o'clock  p.  m.,  August  29,  a  cipher  telegram  was  received  by  the  director 
irom  Inspector  Rice,  at  the  Vicksburg  inspection  station,  stating  that  he  had  removed 
five  cases  of  suspicious  fever  from  the  towboat  Raven,  which  boat  left  New  Orleans 
August  24;  that  the  captain  refused  to  remain  long  enough  to  enable  him  (Rice)  to 
decide  as  to  the  character  of  the  sickness;  that  the  rest  of  the  crew,  believing  it  to  be 
yellow  fever  threatened  to  desert  the  boat;  and  asking  instructions  as  to  the  course 
to  be  pursued.  He  was  at  once  telegraphed  to  hold  the  boat  and  all  on  board,  if  pos- 
sible, until  satisfied  that  she  could  proceed  with  safety  to  the  pul)lic  health;  but  that 
If  there  Avas  danger  of  the  possibly  infected  crew  deserting  to  allow  her  to  proceed 
after  securing  a  promise  from  the  captain  to  make  no  landing  short  of  the  Mempliis 
inspection  station.  Meanwhile  Inspector  Reilly  was  instructed  to  have  the  sanitary 
patrol-boat  Benner  in  readin(^ss  to  proceed,  witli  all  po8sil)le  dispatch,  down  the  ri  vex 
to  intercept  and  take  charge  of  the  boat  should  she  leave  the  Vicksburg  station  before 
the  character  of  the  sickness  was  determined.  A  second  dispatch  from  Inspector  Rice 
annoiincing  that  the  Raven  had  left  the  station,  was  received  at  nine  o'clock  p.  m. ,  and 
the  Benner  departed  forthwith  upon  her  mission. 
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Dr.  Reilly's  orders  were  to  the  following  effect : 

Office  of  Director,  River  Inspection  Service,  N.  B.  H., 

Memphis,  Tenn.,  August  29, 1880. 

Doctor:  The  infortnation  telegraped  to-day  hy  Dr.  Rice  from  the  Vicksburg  inspec- 
tion station  renders  it  necessary  that  prompt  action  be  taken  to  ascertain  forthwith 
the  exact  condition  of  the  tow-boat  Raven  and  her  barges.  You  will  therefore 
take  the  sanitary  patrol-boat  Benner  with  all  possible  dispatch  down  the  river  to 
intercept  said  boat.  Should  you  find  positive  evidence  of  infection  on  board,  you  will 
take  possession  of  the  boat  and  barges  and  enforce  such  measures  as  may  be  necessary 
to  prevent  any  spread  thereof  to  the  shore  at  any  point  in  the  valley.  You  are  intrusted 
with  the  widest  discretion  in  the  construction  and  fulfillment  of  this  order. 

Engage  another  pilot  in  addition  to  Captain  Thompson,  and  two  engineers,  together 
with  such  other  persons  as  may  be  necessary  to  enable  you  to  run  the  boat  night  and 
day. 

You  will  include  the  expeuse  of  hiring  all  these  persons  (other  than  those  borne  on 
the  regular  pay-roll  of  the  boat)  in  your  traveling-expense  account,  as  well  also  as 
auy  /)ther  expenditures  you  may  find  it  necessary  to  make  in  the  prosecution  of  this 
duty. 

If  it  becomes  necessary  to  take  the  Raven  back  to  the  Vicksburj^  station,  you  will  re- 
main there  long  enough  to  assist  Dr.  Rice  in  getting  the  quarantine  equipment  of  the 
station  on  a  proper  footing,  and  Avill  correspond  fully  and  promptly  with  this  office 
both  by  mail  and  wire. 

As  soon  as  possible  you  will  return  to  Memphis,  reporting  in  person  to  this  office. 
Very  respectfully, 

R.  W.  MITCHELL, 
Merriber  N.  B.  H.  and  Director  Eiver  Inspection  Service, 

Dr.  F.  W.  Reilly. 

Inspector  National  Board  of  Health,  Memphis,  Tenn. 

The  weekly  report  of  inspections  at  New  Orleans,  received  the  next  day,  August 
.30,  notes  that  one  of  the  barges  of  the  Raven  had  lain  alongside  a  Spanish  steamer, 
the  Yruzac  Bat,  delivering  wheat;  and  as  this  vessel  had  already  been  the  subject  of 
correspondence  between  the  director  and  the  Louisiana  State  board  of  health  (on  ac- 
count of  her  discharging  upon  the  New  Orleans  levee  ballast  taken  in  at  Havana,  an 
infected  port),  additional  importance  was  thus  attached  to  Inspector  Rice's  action. 

The  Raven  was  met  and  boarded  about  midnight  of  August  .30,  nearly  opposite  Lake 
Washington,  Mississippi,  some  300  miles  below  Memphis  and  less  than  100  miles  from 
Vicksburg.  Two  of  her  crew  were  reported  sick,  but  upon  examination  one  was  pro- 
nounced a  malingerer  and  the  other  was  found  to  be  suffering  from  well-marked 
quotidian  intermittent  fever.  The  boat  and  barges  were  found  in  good  sanitary 
condition,  and  she  was  allowed  to  proceed  upon  her  voyage,  with  instructions  to 
report  at  the  Memphis  inspection  station  for  further  orders.  The  Benner  arrived  at 
the  Vicksburg  Station  in  the  afternoon  of  the  31st  August,  and  during  the  night  re- 
turned to  Vicksburg,  whence  the  following  dispatches  were  at  once  transmitted 
throughout  the  valley : 

Vicksburg  Inspection  Station,  N.  B.  H., 

August  31,  1880. 

The  cases  from  the  towboat  Raven  have  been  under  continuous  observation  during 
the  past  seventy-two  hours,  and  are  now  positively  declared  not  yellow-fever  or  other 
contagious  disease. 

C.  A.  RICE,  M.  D., 
Inspector  National  Board  of  Health. 

U.  S.  Steamer  H.  H.  Benner,  N.  B.  H., 

Off  Vicksburg,  Miss.,  August  31,  1880. 
I  have  personally  examined  the  patients  from  the  towboat  Raven,  and  also  the  clin- 
ical record  of  said  patients  for  the  past  three  days,  and  fully  concur  with  Dr.  Rice  in 
the  above  declaration. 

F.  W.  REILLY,  M.  D., 

Inspection  Service. 

An  examination  of  the  clinical  record  of  these  cases  fully  justifies  Inspector  Rice  in 
his  action.  It  reveals  a  febrile  disease  of  a  single  paroxysm  of  from  sixty-eight  to 
seventy -two  hours'  duration,  and  during  which  the  temperature  rose  to  105.5°,  accom- 
panied by  a  slow  pulse  (62-72)  in  one  case,  under  observation  fi-om  the  beginning  of 
the  attack ;  the  pulse  was  92  and  temperature  105°  eighteen  hours  after  pyrexia  began, 
and  sank  to  70,  68,  62,  with  a  temperature  ranging  between  105°  and  101.2°.  For  the 
rest,  there  was  supra-orbital  headache ;  severe  rachialgia ;  a  white  tongue  with  red 
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edges  and  tip;  gums  very  red  and  slightly  swollen;  conjnnctiviE  inlected  At  the 
close  ot  the  second  day's  observation,  however,  the  following  neglLns  warranted  the 
exclusion  of  yellow  .ever  from  the  diagnosis :  No  epigastric'tenderness  ^r  dXess  no 
hemorrhages;  no  icterus;  neither  suppression  of  no"r  albumen  in  the  urineTen  of 
the  cases  of  longest  duration  (seven  day«).  It  is  probable  that  the  diseasl  was 
itX'^en  let  that  po^^^^^  ^''"""'^  '^^^""^'^  proport/ons  in  New  Orleans  at  the  trme 
r.ItVT^  ^vere  treated  on  the  floating  hospital  wards  at  the  station,  and  durinjr  the 
period  of  uncertainty  no  intercourse  was  allowed  with  the  shore  or  with  other  vefsels 
l^^Zftr'itl''^'^'  precautions  takeri  however,  and  the  commendable  let^^^^^^^^^ 
Inspector  Rice,  it  was  at  once  rumored  that  there  was  yellotv  fever  at  the  Vicksbur<T 

V.  fonei,  m  the  year  ld/8,  from  Greenville  to  Vicksburg,  the  river  communities  werft 
found  in  a  panic  of  alarm  and  organizing  -shot-gun  quarantines,"  T^  ptsa^^^^ 
the  Benner  and  a  knowledge  of  her  errand  allayed  this  excitement,  and  the  publication 
of  the  dispatches  above  given  speedily  restored  confidence.  This  individua  sSr^ce 
IS  m  Itself  ample  return  for  the  expenditure  on  account  of  the  sanitar^  S 

VERDICT  OF  THE  VALLEY  UPON  THE  SERVICE. 

With  the  view  of  ascertaining  the  estimates  of  the  value  set  upon  this  service  bv 
those  most  directly  concerned  and  best  qualified  to  judge-such  estimates  trform  the 
basis,  m  part,  of  any  recommendations  to  the  Board  by  the  director-TeTters  of  in^^^ 
JZlnftT^^^""  ''T^'''  organizations  and  representative  citizens  soon  afte^^e 
obtai^fd!^  ''^'^'^'''^  following  action  and  expressions  were 

Proceedings  of  the  Memphis  Cotton  Exchange  with  reference  to  the  protection  of  the  Puhlic 

Health. 

hpf \H^n "fifaTif Memphis  Cotton  Exchange,  held  this  30th  day  of  Octo- 
ber, 1880,  the  following  proceedings  were  had:  ^ 

The  members  were  called  to  order  at  3  o'clock  p.  m.  by  the  president  D  P 
Hadden,  who  stated  that  the  object  was  to  consider  and  takeVction  upon^^^^^ 
mcation  from  Dr  R.W.  Mitchell,  the  resident  member  of  the  NatioLl  Boa?d  of  HeaSh 
and  under  whose  direction  had  been  conducted  an  inspection  service  which  the  sneaked 
believed  kad  been  of  inestimable  value  to  Memphis  and  all  othei  cZmuniSn  t^^ 

won/rf  S?/  ^ii^^  P^^*  "^^i^out  detaining  thr  Zmbeis  he 

would  call  on  the  secretary  to  read  Dr.  Mitchell's  letter,  which  is  here  appended!' 

National  Board  op  Health, 
Inspection  Service,  Office  of  the  Director, 
^  Memphis,  Tenn.,  October  28,  isSO. 

MY  Dear  Sir:    Before  closing  my  final  report  upon  the  operations  of  the  river  in 
spection  service  of  the  National  Board  of  Hellth  foi-  the  season  of  1880  I  am  desirous 
fcellZZt  f f  expression  of  opinion  upon  the  merits  and  usefaln'ei  of  the  erv- 
upon  t^raiwi?:;^'^?  r  V        ^^eommendations  to  the  Board  as  to  its  future  policy 
upon  tiie  question  of  continuing  or  rehnquishing  this  branch  of  its  work     As  fhi 

S'uld  be'CiT^I?^^  me  fitting  thal'such  e" 

sion  should  be  formulated  by  the  Cotton  Exchange,  and  I  have  therefore  to  isk  thnf 
you  i^resent  this  communication  to  its  members  your  early  conveS^^^^^^^  ^^""^ 
the  inLp'SroL  the  Exchange  state,  by  resolution  or  otherwise,  whether 

of  mZX^s       ^^^^^^^  of  sufficient  value  to  the  commercial  interests 

^J^Ti^nl-fa^^^^^^  ™*  Board  of  Health  in 

Very  respectfully, 

1^    7     >r  .     ,  ^  W.  MITCHELL, 

■    Sam.  M.  Gates,  Esq  ^^^'onal  Board  Health,  Director  Inspection  Service. 

Secretary  and  Superintendent  Memphis  Cotton  Exchange. 

ulu^^'liom^^c^^^  to 

tio^^'f'i'.w^'''^'^'''  lll^'^^f^  t^^*  ^e  referred  to  a  committee,  with  instruc- 

^S^mot  on  beiii'^«I^nn.i  T  ^^-^^^  memhem,  and  made  a  motion' to  that  effect. 

■  ^  seconded  and  unanimously  adopted,  the  president  appointed  the 

^lirfV^^''^?'''^'^''      ^'  Goodwin,  of  J.  R.  Godwin  &  Co. ;  H.  M  NeX  Sook^^^ 

&  Co^  and'i  W?."'''"'  Ii'^l'^'  ^  ^^•'  J.  W.biUard  of  D&,c"^^^^ 

oc  uo.,  ana  R.  i .  Patterson,  collector  of  intiernal  revenue. 
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[Tliis  committee  subsequently  reported,  through  its  chairman,  Mr.  Godwin,  as  fol- 
lows :  ] 

To  the  Officers  and  Members  of  the  Memphis  Cotton  Excliarige: 

Gentlemen:  Your  committee,  to  which  was  referred  the  communication  of  Dr.  R. 
W.  Mitchell,  asking  ''that  the  Exchange  state,  by  resolution  or  otherwise,  whether 
the  inspection  service  has  proved  to  ho  of  sufficient  value  to  the  commercial  interests 
of  Memphis  and  the  Mississippi  Valley  to  warrant  the  National  Board  of  Health  in 
maintaining  it  during  the  next  season,"  beg  leave  to  offer  the  following  preamble  and 
resolutions  lor  the  consideration  and  action  of  the  Exchange : 

Whereas  the  Mississippi  Valley  has  within  the  past  seven  years  been  afHicted  with 
repeated  epidemic  visitations  of  yellow  fever,  which  have  caused  an  appalling  loss  of 
life,  incalculable  suffering,  and  severe,  if  not  irreparable,  injury  to  material  interests; 
and 

Whereas  during  the  past  critical  period  of  1880  there  has  been  maintained  by  the 
National  Board  of  Health  an  inspection  service  throughout  the  valley,  liom  New 
Orleans  to  Cairo,  Avhich  has  preserved  confidence,  and  so  prevented  pa^nic,  and  ''shot- 
gun quarantines,"  and  consequent  interrui^tion  of  business  and  commercial  intercourse ; 
and  . 

Whereas  it  is  manifestly  impracticable  for  the  States  or  for  conmmnities,  of  them- 
selves, to  maintain  this  service,  which,  to  l)e  efhcient,  nmst  be  free  from  local  influ- 
ences and  uniform  in  its  operations  beyond  State  boundaries ;  and 

Whereas  we  believe  such  service  to  be  essential  to  the  protection  of  the  public 
health  of  this  region,  and  especially  to  the  prevention  of  the  introduction  and  spread 
of  yellow  fever ;  Therefore,  be  it 

iiesolved,  That  the  Memphis  Cotton  Exchange  recognizes  in  the  National  Board  of 
Health  an  ageucv  whose  beneficent  services  to  the  whole  Mississippi  Valley  cannot  be 
overestimated,  aiid  which  it  is  the  duty  of  the  general  government  to  foster  and 
maintain. 

lU'solved.  That  the  inspection  service  of  the  said  National  Board  of  Health  as  con- 
ducted during  the  ])aKt  season  merits  the  unqualified  approbation  of  every  merchant, 
taxpayer,  and  citizen  in  the  valley,  to  each  and  every  one  of  whom  it  has  been  of 
direct  personal  benefit. 

Eesolved,  That  the  National  Board  of  Health  be,  and  it  hereby  is,  earnestly  recpiested 
to  continue  said  inspection  service,  and  to  eMtal)lish  and  promote  such  other  methods 
of  sanitary  work  as  may  tend  to  redeem  the  Mississippi  Valley  from  the  scourge  of 
epidemic  diseases, 

llesolvedy  That  the  secretary  of  the  Exchange  be,  and  he  hereby  is,  directed  to  pre- 
pare for  the  signatures  of  members  and  others  a  suitable  memorial  to  Congress  setting 
forth  the  substance  of  this  preamble  and  resolutions,  and  asking  for  such  legislation 
as  may  be  necessary  to  make  said  inspection  service  permanent,  to  enlarge  its  scope, 
and  to  increase  its  efficiency. 

Resolved.  That  the  Secretary  be,  and  he  hereby  is,  instructed  to  transmit  a  copy  of 
the  proceedings  of  this  meeting  to  each  Senator  and  Representative  in  Congress  from 
the  Mississippi  Valley  States,  and  to  the  various  cotton  exchanges,  chambers  of  com- 
merce, boards  of  trade,  and  kindred  organizations  in  the  same  region. 

'  '  J.  R.  GODWIN,  Chairman. 

H.  M.  NEELY. 
NAPOLEON  HILL. 
JOHN  W.  DILLARD. 
R.  F.  PATTERSON. 

The  report  of  the  committee  having  been  received,  it  was  moved  and  seconded  that 
the  preamble  and  resolutions  be  adopted  as  expressing  the  views  of  the  members  of 
the  Memphis  Cotton  Exchange.  The  motion  was  carried  unanimously,  and  the  sec- 
retary was  instructed  to  take  such  action  as  might  be  necessary  to  inform  the  specihed 
individuals  and  organizations  and  to  secure  concert  of  action  throughout  the  valley. 

DAVID  P.  HADDEN, 

Fresident. 

Sam.  M.  Gates, 

Secretary  and  Superintendent. 

Similar  action  was  taken  by  kindred  bodies  in  Little  Rock,  Ark.,  Shreveport,  La., 
Yicksburg,  Miss.,  and  elsewhere. 

The  following  correspondence  is  also  submitted : 

National  Board  of  Health, 
Inspection  Service,  Office  of  the  Director, 

Memphis,  Temi.,  October  28,  1880. 

Dear  Sir  :  Will  you  be  good  enough  to  favor  me  with  your  views  as  to  the  utility 
of  the  inspection  service  of  the  National  Board  of  Health,  stating  whether,  m  your 
opinion,  it  has  proved  to  be  of  sufficient  value  to  commercial  and  railroad  interests  to 
warrant  the  Board  in  continuing  it  during  another  season  ? 
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I  shall  be  largely  guided  by  the  judgment  of  yourself  and  other  representative  men 
in  the  valley  in  the  recommendations  which  it  is  my  duty  to  make  to  the  Board  in 
connection  with  the  report  of  the  operations  of  this  service,  which  I  am  now  about  to 
submit. 

Very  respectfully, 

R.  W.  MITCHELL, 
Member  :Saiional  Board  of  Health  and  Director  Inspection  Service. 

Maj.  M.  BuEKE, 

Superintendent  Mississippi  and  Tennessee  Railroad,  Memphis,  Tcnn, 


'Mississippi  and  Tennessee  Railroad, 

Office  of  the  Superintendent, 
Memphis,  Tennessee,  Novemher  3, 1880. 

Sir  :  Your  letter  of  the  28th  ultimo,  asking  whether,  in  my  judgment,  the  inspection 
service  of  the  National  Board  of  Health  has  been  of  sufficient  value  to  commercial  and 
railroad  interests  to  warrant  its  fui-ther  continuance,  was  received  while  I  was  engaged 
in  completing  my  annual  report  to  the  stockholders  of  the  Mississippi  and  Tennessee 
Railroad.  I  have  deferred  answer  until  I  could  fui-nish  some  ligures  to  sustain  my 
opinion. 

I  knew,  in  a  general  way,  as  I  suppose  all  railroad  men  south  of  Saiut  Louis  and 
west  of  Chattanooga  know,  that  the  confidence  felt  through  the  Mississippi  Valley  in  the 
supervision  and  certificate  system  of  the  National  Board  of  Health  had  been  of  signal 
benefit  in  preventing  panic  and  local  quarantine  on  several  occasions  during  the  past 
summer,  particularly  in  July  last,  when  the  Excelsior  cases  occurred  in  New  Orleans, 
just  about  the  time  of  the  anniversary  of  the  Memphis  outbreak  of  vellow  fever  in 
1879,  and  when  every  one  in  the  Mississippi  Valley  was  more  or  less  apprehensive,  and 
it  would  have  been  very  easy  to  create  a  costly  panic.  At  that  time  Grenada,  the 
southern  terminus  of  our  road,  and  which  suffered  so  severely  in  1878,  prepared  at  once 
to  enforce  a  local  quarantine,  and  would  undoubtedly  have  done  so  but  for  the  measures 
instituted  by  the  National  Board  of  Health.  Quarantines  are  catching,  and  if  Grenada 
had  started  one,  the  probability  is  that  other  places  would  have  followed  suit.  The 
railroads  know,  to  their  cost,  what  such  quarantines  mean,  and  I  believe  it  was  the 
settled  determination  of  some  of  the  most  important  roads,  in  the  event  of  their  es- 
tablishment as  in  1878-'79,  to  run  their  engines  into  the  yard,  and  not  turn  a  wheel 
until  the  people  had  come  to  their  senses. 

Fortunately,  no  such  emergency  has  arisen  during  the  past  year,  and  the  following 
table  and  figures  will  show  the  difference  in  the  results  to  this  road : 


Comparative  statement  of  the  business  of  the  Mississippi  and  Tennessee  Railroad  for  the  years 
ending  September  30,  1879  and  1880,  respectively. 


Cotton  transportation. 

1880. 

1879, 

Increase. 

Shipments  from  local  stations  to  Memphis  

Shipments  from  local  stations  to  Xew  Orleans  

Total  local  cotton  

Bales. 
52,  919 
23,  292 

Bales. 
49, 170 
13,  209 

3,  749 
10,  083 

76,  211 

1,306 
95,  344 

62,  379 

750 
88,  879 

13,  832 

556 
50,  465 

deceived  at  Memphis  from  line  of  Chicago,  Saint  Louis  and  ]Srew  Orleans 

Torwarded  from  Memphis  to  New  Orleans  

Total  number  bales  transported  

172,861  102,008 

1 

70,  853 

It  would  be  misleading  to  attribute  all  of  this  increase  to  any  one  cause,  and  it 
would  be  manifestly  improper  to  compare  1879  with  1880  in  order  to  determine  the 
value  of  the  inspection  service,  since  in  the  former  year  Memphis  was  still  closed  by 
quarantine  during  the  early  part  of  the  cotton-shipping  season,  and  the  injury  to  our 
business  was  due  to  this  cause  and  to  the  yellow  fever  in  the  city.  Excluding  Mem- 
phis on  this  account,  and  comparing  only  "the  local  stations  which  were  not  affected 
by  these  conditions,  it  will  be  seen  that  the  increase  of  1880  over  1879  is  +  76  per 
cent.,  and  a  very  large  share  of  this  increase  is  undoubtedly  due  to  the  gener;)!  sense 
of  confidence  which  people  had  come  to  feel  in  the  inspection  service  in  1880,  and 
which  thus  preserved  intercourse  and  traffic  from  interruption  in  that  year.  The 
service  was  too  incomplete  and  too  novel  in  1879  to  inspire  this  confidence,  and  as  a 
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consequence  every  town  and  village  and  railroad-crossing  run  an  independent  quaran- 
tine of  its  own,  in  the  face  of  which  it  was  almost  impossible  to  run  a  railroad  tram. 

This  opinion  is  still  further  strengthened  by  comparisons  of  the  passenger  earnings 
and  the  freight  earnings  for  the  two  years.  Still  excluding  Memphis,  for  the  reasons 
above  given,  the  increase  of  our  passenger  earnings  in  1880  over  1879  Avill  be  seen  to 
amount  to  4-  68  per  cent.  (See  Table  No.  3,  Annual  Report.)  The  freight  earnings 
for  local  stations  outside  of  Memphis  nearly  doubled  in  1880  those  of  1879,  the  mcrease 
being  97.7  per  cent.    (See  Table  No.  6,  Annual  Report.) 

I  do  not  know  that  anything  which  I  could  say  would  add  to  the  value  of  the  testi- 
mony of  these  figures.  But  I  have  no  hesitation  in  asserting  that  I  believe  it  to  be 
the  duty  of  the  National  Board  of  Health  to  continue  its  inspection  service,  not  only 
next  season,  but  every  season,  until  the  valley  is  no  longer  liable  to  be  visited  by  yel- 
low fever.  This  assertion,  I  think,  expresses  the  opinion  of  every  railroad  manager 
with  whom  I  am  acquainted. 

very  respectfully,  M.  BUEKE, 

General  Superintendent. 

R.  W.  Mitchell, 

Director  of  Inspection  Service,  National  Board  of  Health,  Memphis,  Tenn. 

National  Board  of  Health— Inspection  Service, 
Office  of  the  Director, 

Memphis,  Tenn.,  October  28,  1880. 

Sir  :  Before  closing  my  final  report  of  the  river  inspection  service  of  the  National 
Board  of  Health  for  the  season  of  1880,  I  would  be  glad  to  have  an  expression  of  opin- 
ion from  you  on  the  following  points :  ,    •  . 

1.  Has 'the  service  been  of  any  advantage  or  benefit  to  you  and  the  interests  you 
represent  ?    If  so.  please  state,  briefly,  in  what  respect. 

2.  Is  it  desirable,  simply  for  business  considerations  and  aside  from  the  health  ques- 
tion, that  the  serv  ice  bo  continued  another  year  ? 

very  respectfully,  E.W.MITCHELL, 

Member  National  Board  of  Health  and  Director  Inspection  Service. 

Capt.  Ad.  Storm,  -, .  ^ 

Superintendent  Memphis  and  Saint  Louis  Packet  Company,  Memphis,  Tenn. 

Office  of  Saint  Louis  and  Vicksburg  Anchor  Line, 

Memphis  Agency, 
Memphis,  November  1,  1880. 

Sir  :  Your  favor  of  the  28th  October  was  duly  received.  In  reply  I  would  say  that  a 
continuation  of  the  river  inspection  service,  as  conducted  by  y  o  ii  during  the  past  summer, 
is  highly  desirable,  because  its  operations  preserve  confidence  along  the  river  and  pre- 
vent local  quarantine  orders,  which  have  been  the  cause  of  serious  losses,  both  to 
eteamboatmen  and  shippers,  in  the  past.  ■■  t  i  -..^ 

Such  regulations  as  it  is  necessary  to  enforce  for  the  protection  of  the  pubhc  health, 
being  uniform  under  your  service,  we  find  it  easy  to  comply  with  them,  since  we  know 
what  is  expected,  and  can  govern  ourselves  accordingly. 

Formerly  we  very  often  learned  of  the  regulations  of  a  town  only  when  the  boat 
arrived  at' it  and  was  met  with  a  board  of  health  order  forbidding  her  to  put  ofi'  freight 
or  passengers.  ,      ^  ^ ,         •  ■  .  £ 

It  was  a  ruinous  condition  of  aff"airs  for  all  concerned,  audi  hope,  m  the  interest  ot 
the  line  I  represent,  that  your  inspection  service  will  be  continued,  in  order  to  prevent 
a  return  to  the  old  way.  . 

Though  there  has  been  no  yellow  fever  to  speak  of  this  year  it  would  have  been 
very  easy  to  get  up  a  panic,  which  would  have  shut  out  our  boats  from  many  places 
during  the  summer  months.  I  know  that  Cairo  and  some  other  towns  would  have 
quarantined  against  us  if  it  had  not  been  for  the  inspection  certificates  of  your  Na- 
tional Board. 

I  think  we  only  escaped  a  panic  on  account  of  the  towboat  Raven  by  your  prompt 
and  decided  action  in  sending  the  Benner  down  to  intercept  her. 

In  what  I  have  written  I  think  I  represent  the  sentiments  of  all  those  interested  in 
steamboating  on  the  Mississippi  River.  Hoping  that  you  will  continue  your  inspec- 
tious  in  the  luture,  I  remain,  very  truly  yours,  ADEIA.NCE  STOEM, 

Superintendent. 

Dr.  R.  W.  Mitchell,  Memphis,  Tenn. 
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Col.  J.  C.  Clarke,  vice-president  of  the  Cincinnati,  Saint  Louis  and  New  Orleans 
and  ol  the  Illinois  Central  railroads,  replied  as  follows  : 

Chicago,  Saint  Louis  and  New  Orleans  Railroad  Company 

Office  of  the  Vice-President  and  General  Manager, 

Orleans,  November  10,  1880. 
My  Dear  Sir  :  I  do  not  hesitate  to  say  that  in  my  opinion  the  National  Board  of 
Health,  through  its  eliorts  and  organization,  has  rendered  important  benefits  to  the 
people  of  the  Mississippi  VaUey  by  providijig  the  means  to  arrest  the  spread  of  infec- 
tious and  contagious  diseases,  and  so  pre v outing  panic  and  unnecessary  interruption 
to  commercial  intercourse.    It  would  be  a  calamity  to  have  New  Orleans  Vicksburir 
Memphis,  and  the  whole  Mississippi  Valley  deprived  of  the  efficient  aid  and  services 
ot  the  :National  Board  of  Health,  its  inspection  system,  and  information  and  recom- 
mendations concerning  sanitary  regulations. 
Very  truly  yours, 

J.  C.  CLARKE, 

'  , .    _  Vice-President  and  General  Manaqer. 

Dr.  R.  vV.  Mitchell,  Memphis,  Tenn. 

F.  de  Funiak,  general  manager  of  the  Louisville  and  Nashville,  and  Nashville 
Chatanooga  and  Samt  Louis  railway  companies,  hopes  that  'Hhe  Board  will  keep  on 
with  the  good  work  it  has  engaged  in." 

^Y'  Rowland,  general  superintendent  of  transportation  of  the  Louisville  and 
JSashville  Railroad,  writes:  "My  opinion  was  lately  asked  upon  this  subiect,  and  I 
replied  that  I  did  not  think  it  good  to  relax  any  work  that  was  set  in  motion  against 
the  yellow  fever, at  least  until  we  are  a  great  deal  further  from  the  epidemic  than  now 
We  are  all  apt  to  forget  these  things  and  relax  vigilance  as  soon  as  the  immediate 
danger  is  past.    I  would  by  all  means  keep  the  inspection  service  alive  " 

J.  T.  Harahan,  superintendent  Memphis  division  Louisville  and  Nashville  Railroad, 
says:  I  am  decidedly  ot  the  opinion  that  the  work  laid  out  and  carried  forward  this 
year  by  the  National  Board  of  Health  should  not  be  stopped,  but  should  by  all  means 
be  continued.  *  *  >^  As  far  as  this  road  is  concerned,  the  National  Board  rendered 
valuable  assistance  m  keeping  up  communication  with  Memphis,  and  the  inspection 
system  was  ot  great  benelit  to  the  commercial  and  railroad  interests  which  this  line 
serves* 

John  A.  Grant,  general  superintendent  of  the  Memphis  and  Charleston,  writes- 

My  own  opinion  is  that  the  inspection  service  should  be  continued,  even  if  there  are 
doubts  as  to  its  necessity,  as  it  is  certain  that  if  there  is  an  error  it  is  on  the  rioht  side  " 

Among  other  expressions  is  the  following  from  representatives  of  the  prinSpal  coal 
merchants  and  packet  companies  of  Pittsburg,  Pa.: 

''  The  undersigned,  owning  and  representing  coal  interests,  steamboats,  and  towboats 
plying  on  the  White,  Arkansas,  Ohio,  and  Mississippi  Rivers,  and  whose  business  in 
tormer  years  has  been  seriously  injured  by  yellow  fever,  consider  the  inspection  serv- 
ice ot  the  >*ational  Board  of  Health  invaluable,  and  under  the  regulations  of  this 
year  it  has  been  so  ably  managed  as  to  avoid  all  the  trouble  and  delay  of  former  years 
when  local  boards  had  control.  We  believe  the  service  necessary  for  the  health  and 
prosperity  ot  the  Ohio  and  Mississippi  valleys,  and  earnestly  pray  for  a  continuance 

Signed  by  A.  J  McConnell,  for  Saint  Louis  and  Huntington  Packet  Comi)any  ;  James 
Rees,  Duquesne  Engine  Works;  J.  T.  Stockdale,  superintendent  Pittsburgh  and  Cin- 
cinnati Lme;  R  C.  Gray  Gray's  Iron  Line;  John  A.  Wood  &  Son;  G.  J^  Giammer, 
superintendent  Lvaiisville  and  Cairo  Packet  Comi)any  ;  O'Neill  &  Co  ;  W  J  A  Ken- 
nedy-, secretary  CuinberlandTowboat  Company  ;  Joseph  A.  Stone,  for  Coal  Valley  Coal 
Company;  W.  H.  Brown,  by  Harry  Brown;  Josei)h  Walton  &  Co.;  Simpson,  Horner  & 

Hnp?nf  ^+''^'^'"'"'-^''ri*-      -^l  i-epresent  here  three  important 

lines  ot  steamers,  VI/  the  Saint  Louis  and  Vicksburg  Anchor  line,  the  New  Orleans 
trwJ.  ri'r  "/^  i^'f  of  Yazoo  and  Snntlower  River  boats,  and  think  the 

service  established  by  the  National  Board  of  Health  has  been  of  incalculable  benefit  to 
pv;i-fiif  t"'''  ?  "i'''*'*    '''''''"'"■^  Pioperly  caring  for  the  sick  and  preventing 

excitement  and  alarm  over  suspicions  cases.  In  a  business  point  of  view,  its  valuS 
and  uselulness  are  obvious,  and  I  heartily  leconnncnd  tbat  the  service  be  continued." 
^n./p!  f/ifi  2'"'''  i'^ceived  from  John  N.  Harbin,  superintendent  Memphis 

Pulr  T  nwJ'i'i^^^^^  ^'"mT^-  D.  Kanda  l,  superintendent  Memphis  and  Saint  Francis 
Ku  cr  L  lilted  States  mail  line ;  James  O'Neal,  snperintendcnt  New  Orleans  Anchor  line, 
B  M^ur^'f  l\  •^''"'^'^  Howard  ;  H.  W.  Brolaski,  master  John 

Q   V      ^'  "i5i«ter  Hard  Cash;  J.  C.  Coghill,  master  Belle  of  Slireveport ; 

tetack  S.  Lee,  master  James  Lee;  Thomas  L.  Davidson,  master  Centennial;  J.  W 
Bryan,  master  Commonwealth;  Alex.  M.  Halliday,  master  Paris  C.  Brown;  George 

K-i     Ho'^f  f.':''  ?  n^^n '  ^""''^  ?•  ;        Nowland,  master 

and  oth  McCord,  master  Gold  Dust ;  Albert  Stein,  master  Charles  Morgan, 
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From  Saint  Louis :  John  A.  Scudder,  president  Anclior  lines ;  H.  Lowrey,  president 
Saint  Louis  and  New  Orleans  Transportation  Company ;  Henry  C.  Haarstick,  vice-pres- 
ident Mississippi  Valley  Transportation  Company;  John  P.  Keiser,  superintendent  Vicks- 
buro-  Anchor  line ;  James  O'Neal,  superintendent  New  Orleans  Anchor  line. 

Following  is  the  text  of  the  memorial  prepared  and  circulated  by  the  Memphis 
Cotton  Exchange : 


MEMORIAL. 


To  ih  -  .'unate  and  House  of  Representatives  of  the  United  States  : 

We,  the  subscribers,  citizens  of  the  United  States,  and  residents  of  ,  in  the 

county  of  ,  and  State  of  ,  do  respectfully  represent,  that 

Whereas  the  Mississippi  Valley  has  been  repeatedly  afflicted  with  visitations  of  epi- 
demic yellow  fever,  which  have  not  only  caused  great  loss  of  life,  bodily  and  mental 
suffering,  and  destruction  of  material  interests  in  the  region  aforesaid,  but  have  also 
injuriously  afi'ected  the  country  at  large,  so  that  the  evil  is  a  national  one,  and  as  such 
comes  within  the  purview  of  the  national  Congress  ;  and 

Whereas  durii^g  the  past  dangerous  season  of  1880  there  has  been  maintained  by 
the  National  Boad  of  Health  an  inspection  service  of  sanitary  supervision  throughout 
the  valley  from  New  Orleans  to  Cairo,  which  operates  to  prevent  the  introduction  and 
spread  of  epidemic,  contagious  and  infectious  diseases,  and,  during  the  past  critical 
season,  has  preserved  conMence  and  prevented  panic  and ''shotgun  quarantines," 
with  their  consequent  interruption  of  business  and  commercial  intercourse ;  and 

Whereas  it  is  manifestly  impracticable  for  the  States  or  for  communities  of  themselves 
to  maintain  this  service,  which,  to  be  efficient,  must  be  free  from  local  influences  and 
uniform  in  its  operations  without  regard  to  State  boundaries ;  and 

Whereas  we  believe  such  service  to  be  essential  to  the  protection  of  the  public 
health  of  this  region,  and  especially  to  the  prevention  of  the  introduction  and  spread 
of  yellow  fever :  ,  ,    .  ,  x-         •  ^x. 

Therefore  we,  your  petitioners,  do  earnestly  pray  for  such  legislation  as  m  the  wis- 
dom and  discretion  of  your  honorable  body  may  be  deemed  necessary  to  make  said 
inspection  service  permanent,  to  enlarge  its  scope,  and  to  increase  its  eflaciency. 

This  has  been  signed  by  the  president  of  the  Merchant's  Exchange  of  Saint  Louis, 
the  officers  of  all  the  Saiiit  Louis  transportation  companies,  public  officials  and  rep- 
resentative citizens  of  that  city  ;  by  the  officers  of  the  Cotton  Exchange  and  represent- 
ative citiz  3ns  of  Memphis  ;  by  merchants,  bankers,  railroad  and  river  men,  and  others 
of  Cairo  :  by  the  officers  and  members  of  the  Cotton  Exchange  and  the  mayor  and  other 
officials  of  Little  Rock ;  by  the  governor  and  every  State  official  of  Arkansas ;  and  by 
similar  representative  citizens  in  Vicksburg,  Shreveport,  and  many  other  places. 

The  memorials  signed  in  Memphis  have  already  been  forwarded  to  Congress  with 
the  following  letter : 

Dear  Sir  :  The  accompanyiLg  memorials  are  the  result  of  a  meeting  of  the  Mem- 
phis Cotton  Exchange,  held  October  30,  1880,  and  a  report  of  which  will  be  found  m 
the  inclosed  pamphlet.  Similar  memorials  from  Shreveport,  Vicksburg,  Natchez,  and 
else ./  lere  will,  I  am  informed,  be  forwarded  from  those  places  to  other  members  ot 
Con.  ss.  I  take  the  liberty  of  sending  these  to  you  as  the  representative  of  a  State 
and  community  directly  and  vitally  interested  in  the  subject-matter  of  the  petition. 
From  such  acquaintance  as  I  have  with  your  public  career,  I  believe  you  will  \yill- 
ino-ly  lend  your  influence  and  good  offices  to  promote  the  object  of  the  memorialists. 
JiSt  what  legislation  may  be  needed  in  the  premises  it  is  not  undertaken  to  say.  Your 
position  *.nd  opportunities  will  enable  you  to  decide  this.  All  that  we,  as  citi- 
zens of  the  great  valley,  ask  is  that  an  agency  which  has  preserved  conMence  and 
prevented  needless  interruption  of  business  during  the  past  year.maybe  continued  in 
the  future.  That  this  is  asked  as  directly  in  the  interest  of  New  Orleans  and 
Louisiana  as  of  any  other  city  or  State  in  the  valley,  it  is  hard  I  v  necessary  to  say. 
I  am,  sir,  very  respectfuUy,  ^^^^^  p_  HADDEN, 

President  Me  mphis  Cotton  Exchange. 

Hon.  Randall  L.  Gibson,  M.  C, 

Washington,  D.  C. 

In  view  of  the  action  taken  by  the  several  jodies  hereinbefore  set  forth,  and  the 
great  service  rendered  to  the  commerce  o :  the  Mio-ussippi  Valley,  I  respectfully  sub- 
I  mit  the  following  recom.  endations : 

1.  That  the  Mississippi  River  inspection  service  of  the  National  Biard  of  Health  bo 
continued— inspections  to  begin  promptly  on  the  1st  day  of  May,  and  to  be  maintaine(l 
during  the  summer  and  autumn  until  there  is  no  longer  danger  of  an  epidemic  spread 
of  yellow  fever. 
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2.  That  tlie  service  be  extended  and  made  continuous,  under  one  supervision  from 
Cairo,  III.,  to  tlie  Gulf.  ' 

3.  That  a  fully-equipped  inspection  station  be  established  and  maintained  at  a  suit- 
able point  on  the  Mississippi  below  New  Orleans,  and  as  near  the  mouth  of  the  river 
as  practicable.  Such  station  could,  probably,  be  made  legally  operative  only  through 
the  invitation  and  by  the  proper  action  of  the  Louisiana  State  board  of  health ;  but 
it  is  understood  that  such  invitation  and  action  are  already  contemplated,  and  that 
the  Mississippi  quarantine  station  of  that  board  may  be  converted  into  a  station  of 
inspection  only— infected  ships  not  to  be  retained  in  the  river,  but  to  be  sent  to  Ship 
Island  for  treatment.  In  the  equipment  of  this  station,  therefore,  there  should  be 
provided  a  powerful  sea-going  towboat,  capable  of  handling  any  infected  vessel  and 
towing  her  to  the  Ship  Island  quarantine  station.  Failing  the  necessary  action  by 
the  Louisiana  State  board,  it  is  then  recommended — 

4.  That  a  service  of  ohservaHon  be  maintained  on  the  river  between  New  Orleans 
and  Port  Eads  by  means  of  a  suitable  patrol-boat  in  charge  of  a  vigilant  inspector, 
whose  duty  it  should  be  to  promptly  notify  the  National  Board  and  the  various  State 
and  municipal  boards  in  the  valley  above  New  Orleans  of  threatened  danger  from  in- 
fected vessels  or  other  sources.  For  this  service  there  is  already  suflicient  legal  au- 
thority in  the  action  and  attitude  of  the  State  and  municipal  boards  of  Mississippi, 
Tennessee,  Arkansas,  Kentucky,  and  Illinois. 

5.  That  inspectors  for  duty  in  this  service  be  hereafter  appointed  only  after  proper 
examination.  Inspectors  to  be  continued  on  reduced  pay  when  not  on  active  duty. 
(It  is  believed  that  desirable  officers  can  be  permanently  secured  if  it  Avere  understood 
t  aat  the  minimum  rate  of  pay  would  be,  say,  $200  per  month  for  six  months  of  active 
service,  and  $100  per  month  when  not  on  active  duty. ) 

6.  That  substantial  and  suitably-equipped  hospital-floats  be  provided  for  each  sta- 
tion for  the  care  and  isolation  of  those  suffering  with  infectious  or  contagious  diseases, 
or  suspected  of  being  so  affected. 

7.  That  ready-made,  portable  frame  huts  or  houses  be  provided  for  the  shelter  of 
the  inspectors  and  employes  at  the  stations  where  there  are  no  suitable  structures 
otherwise  provided—this  in  order  to  preserve  the  health  and  working  efficiency  of  the 
force. 

8.  That  the  sum  of  $75,000,  or  so  much  thereof  as  may  be  necessary,  be  appropriated 
for  the  maintenance  of  said  service  and  for  the  purposes  above  se  -  forth. 

All  of  which  is  respectfully  submitted. 

R.  W.  MITCHELL, 
^  Member  National  Board  of  Health. 

Dr.  T.  J.  Turner, 

Secretary  National  Board  of  HealtJi,  WasUngion,  D.  C. 
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